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A Rough but Good Dynamometer. 
BY H. W. ALDEN. 


The accompanying engraving, partly 
diagrammatic and partly detail, shows a 
form of dynamometer for small-power 
motors up to 5 or 6 horse-power which 
is simple, cheap, difficult to get out of 
order and sufficiently accurate for all 
ordinary purposes where _ ultra-refine- 
ment is not required; although with care 
and skill some very remarkable results 
can be obtained even from this device. 

The writer devised the apparatus pri- 
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by the flexible strap 6', so that the mo 
tion of A is very slight and very uni 
form. 

Numerous forms of dash pot, hy- 
draulic, oil and pneumatic were tried to 
reduce this vibration to a minimum, but 
were all too sluggish, and the springs 
F* and F* were finally introduced. They 
were made long and of large diameter, 
so that a slight angular motion of the 
arm A would but slightly increase the 
tension; in fact, I ounce on the strap 
6’ would separate the points X and Y 
noticeably. The springs perform a dual 
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A ROUGH BUT GOOD DYNAMOMETER, 


marily for testing a lot of electric motors, 
and as it was necessary to remove one 
and substitute another with the least pos- 
sible delay and care in adjustment, the 
double-bar arrangement was used with a 
flexible strap 6° connecting the two 
So long as this strap comes tangent to 
the circular ends of A and J it matters 
not whether the latter are exactly in the 
same vertical plane; indeed, they might, 
if desirable, be set at right angles. As 
the motors were high speed, the upper 
arm was made much longer than the 
lower to reduce angular vibration. Lat- 


eral vibration, due to inaccuracies in 


alignment of friction pulley, is eliminated 


function; that of a dash pot and also of 
eliminating the necessity of balancing 
the arm A. 

The general arrangement and opera- 
tion are sufficiently plain from the dia- 
gram. The motors were tested at con- 
stant current consumption and the cor- 
responding torque had to be obtained; 

he distance a from pulley center to 


strap center was made exactly 12 inches 


1 
hence t 


It was found very convenient to use a 
pail of sand for IV, as this permitted 
very fine variations of weight. The lower 
arm J, with its clamp A and attached 
parts, was very carefully balanced about 


its center when made. 


NUMBER 9. 


The method of procedure was some- 
what as follows: J was revolved slightly 
to the right, so as to remove all tension 
from 6', but still so as to permit its 


weight to hang on A. Pail Il’ was re- 
moved and X brought exactly opposite 
Y. Everything being then in equilib- 
rium, it is evident that if during the test 


these two points were kept exactly to- 
gether, the springs exerted no effect 
upon the apparatus and the torque of the 
motor was represented by weight H 
which was weighed after each run 
It may strike one at first that to keep 
these two points together would be very 
difficult; but I have seen the apparatus 
run for ten minutes with no attention 
whatever, and the points X and Y re- 
main together, Y vibrating possibly 1-32 
inch each side of X, just sufficient to 
show the dynamometer to be alive 
If any of the readers of the “American 
Machinist” are looking for a dynamom- 
eter easy to construct, operate and ad- 
just the above can be confidently recom 
mended to work satisfactorily) 
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Testing the Accuracy of a Lathe 
Without Special Tools. 


BY THEODORE H MILLER. 


When the new lathe comes into the 
hop, and sometimes in the case of an 
older one, it is desirable to know about 
how true it is, or, more accurately speak- 
ng, how its various parts line up one 


with another. Sometimes it is not merely 


desirable to test the lathe, but may be 
necessary, and perhaps if it were not 
considered to be, and usually made, such 
in expensive job, more lathes would be 
tested and made right when found out of 
true, and, likel lots of time be 
ived by the ability to turn out better 
W ¢ 

Chere ar vy ways to test es by 
the us rf ly de licators 
ind 1 rometers, and good = straight 
edges and round and true arbor nda 
1 many articles have | pub ed 
d T 1 these tools d methods 
which tools and methods are well enough 


fo: manufacturers of lathes, but not at all 
adapted to the need ot lathe users 


What we want to consider now is how 
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to do the job without special tools or 
fixtures, and with just the ordinary stuff 
that is found kicking around the floor 
of almost any jobbing shop, and can 
easily be had in any other kind of a shop. 
At this date there are not many machine 
shops in this country which do not pos- 
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iper should now be changed to the posi- 
tion shown in Fig. 3, and the two meas- 
urements taken on top of the arbor the 
same as were taken at the side. The mark 
A is now turned upward, since we are 
assuming that the arbor is not true, and 
this enables us to measure from the same 
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FIG. 1.—TESTING A LATHE FOR ALIGNMENT OF SPINDLE. 


sess at least one ordinary I-inch mi- 
crometer caliper, and this we will use 
in the testing of our lathe. Shops which 
do not possess such a caliper don’t usu- 
ally want to test lathes. This caliper is 
not absolutely necessary, however, and 
the job can be done without it, but may 
be done more quickly by using the cal- 
iper, which will not only show when a 
thing is out, but also just how much; 
which is exactly what we want to know. 

Perhaps it would be well to begin with 
the foot-stock and see if its spindle is 
parallel with the ways or shears of the 


to be done. 

For this test we will consider a lathe 
of about 16 inches swing and 6-foot bed. 
The first thing we will need is a piece 
of centered shaft or an arbor about 2 
inches diameter, 4 feet long. It need not 
be either straight or round, but should 
be well centered and squared up true 
on the ends. Put this arbor on the cen- 
ters with the foot stock spindle clear 
back. Make some kind of mark, as with 
chalk, near the tail center end of the 
arbor, as at A, Fig. 1. 

In the tool-post of the lathe mount the 
I-inch micrometer caliper, as shown 
in Fig. 2, with the thimble end to the 
work. This may be done by bending a 
tool shank or piece of iron, as at A, 
Fig. 2, and the caliper can be held in 
place upon it by almost any kind of a 
clamp that comes handy, such as B. By 
moving the carriage and tool block, 
bring the thimble end of the caliper near 
the mark A on the arbor in Fig. 1, open 
the caliper to bring the thimble in con- 
tact with the arbor—though it would 
be a good plan perhaps to interpose a 
piece of paper between the caliper and 
arbor, that may be pulled between them 
in order to always get about the same 
contact. When the proper contact is 
made note the reading and back off the 
caliper by turning the thimble, but do 
not move the tool block. Now loosen 
the foot-stock and run out the spindle 
to near the end of the screw and clamp 
again; then measure again just as be- 
fore and if the two readings agree the 
tail spindle is in line sidewise. The cal- 


spot for each measurement of a given 
test. 

Perhaps the thing to do next is to test 
the truth of the live center. Measure to 
the spot on the arbor near the live cen- 
ter, either from the side or top, then 
turn the spindle, say quarter way around, 
holding the arbor in the original posi- 
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FIG. 2.-TESTING ALIGNMENT OF CEN- 
TERS AND OF TAIL SPINDLE. 


tion, and measure again; repeat this 
about four times and if all the readings 
agree the center is about right. 

A way to test the center hole is to put 
the center in place, being careful to have 
it clean, and turn or grind it true; then 
remove and put back again turned half 
way around from the first position, when 
the error of the hole, if there be any, will 
he doubled and may be more readily 
measured. Sometimes the front and 
back end of this hole are not true with 
each other, and in this case about the 
only way to test or find out how much 
it is out is to fit a piece to the hole, hav- 
ing a straight end which, in this case, 
should be both true with the taper shank 
and straight. By putting this in place 
and measuring with the caliper held as 
in Fig. 2, at both ends and by turning 
the spindle, it may be seen at once 
whether the hole is in its proper place. 

Next we will line up the head and tail 
centers. Put the caliper in position, Fig. 
2, and measure to the marked spot on the 
arbor, then turn the arbor end for end 
and run the carriage along without 
changing the cross slide and measure 
again. If the two readings agree, all 
right; if not, adjust the foot stock until 
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they do agree, when the centers will be 
in line with the shears. 

To find if the centers are the same 
hight, place the caliper in position, Fig. 
3, and measure near each center, by re- 
versing the arbor as before. 

To find whether the live spindle is in 
line with the centers and shears, clamp a 
parallel strip or rough piece of bar iron, 
such as B, Fig. 1, on the arbor near its 
end and on that clamp the caliper, as 
shown in Fig. 1. Then with the largest 
face plate on the spindle and a mark on 
the plate (as it is not assumed to run 
true at all) measure to the plate with 
the mark at the top and again at the bot- 
tom, by turning both the spindle and 
arbor. Any difference in the readings 
will show at once which way the spindle 
inclines vertically. Repeat this operation 
by measuring both at the front and back, 
by which the alignment laterally with the 
shears may be noted. 

To find whether the cross slide is at 
right angles with the spindle and shears: 
If a good straight-edge be at hand, one 
way is to take a cut over the large face 
plate and apply the straight-edge, when, 
if the spindle is in line with the shears, 
and the plate is flat, the cross slide will 
be proven to be at right angles. But 
then perhaps it is not convenient to take 
a cut over the plate, and so we will con- 
sider a way of doing it without any cut- 
ting at all. Mount the caliper on a tool 
shank, as shown in plan by Fig. 4, with 
the thimble pointing to the face plate. 
Most tool blocks will not go far back 
of the center, so the caliper should be 
mounted somewhat in front of the tool- 
post, as shown, so that it may travel an 
equal distance each side of the center, 
and should go as far as possible from it 
in each direction. Measure to a mark 


tate. 





FIG. 3.—TESTING VERTICAL ALIGNMENT 
OF CENTERS AND OF TAIL SPINDLE. 
on the face plate, as shown in full lines 
at A, then back off the thimble and move 
the tool block and caliper to the posi- 
tion shown in the dotted lines at B. 
Turn the spindle to bring the mark on 
the plate to that side and measure again, 
and if the two readings agree the cross 
slide is at right angles with the spindle 
and also with the shears if the spindle is 
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properly in line; if not, its position may 
easily be found by noting the alignment 
of the spindle, as shown by the preceding 
test. 

On some accounts it might be prefer- 
able to make this last-named test with 
the micrometer arranged as in Fig. 1, 
except that the piece B should then be 
nearer the middle of the length of the 
arbor. A piece of any convenient form 
can then be held in the tool-post and 
brought into contact position with the 
micrometer, first in front and then at 
the back of the arbor, rotating the latter 
upon the centers to bring the microm- 
eter into position and moving the 
cross slide by the screw. This method 
has the advantage of eliminating any 
error that might arise from end motion 
of the spindle when rotating it; but it 
is to be observed that it shows only 
whether the cross slide is square with 





AMERICAN MACHINIST 


The use of the end of the thimble of 
the micrometer caliper is not a new idez 
at all, though perhaps it is as applied in 
this way and for this purpose. One of 
the very early calipers, made in France 
and illustrated in the “American Ma- 
chinist’” some years ago, kad a hardened 
contact point on the end of the thimble 
and another extended from the ordinary 
anvil, and the caliper was intended for 
internal measurements as well as for the 
ordinary outside work. 


AAA 
Southern Competition in Cotton 
Manufacturing. 


A novel and strange peculiarity of the 
present labor troubles in New England 
deserves attention. The striking opera- 
tives are mostly foreigners, and the 
“cheap labor’ which has reduced their 
wages is that of native-born citizens, and 
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FIG. 4.—TESTING THE CROSS-SLIDE FOR SQUARENESS 


the line of centers, and nothing more 
than that. If, however, the centers have 
been previously lined up with the shears 
by the method described, then this last- 
named test also shows whether the cross 
slide is square with the shears or not. 
And if the spindle has been previously 
lined up with the line of centers as pre- 
viously described, then this last-named 
test shows also whether or not the cross 
slide is square with the spindle 

It will be scen that the micrometer 
caliper is not absolutely necessary for 
any of these tests, as by the use of a 
common cap screw, fitted rather snugly 
in the piece held in the tool-post and on 
the arbor, all the tests may be made, and 
perhaps just as accurately as with the 
caliper, but with the disadvantage of not 
indicating just how much the various 
points are out of position. 

This method of testing a lathe is not 
given with the belief that it is the very 
best that can be used, but it is a very 
cheap and simple method, covering most 
of the points desirable to be tested, and 
at a cost that will not prohibit its fre- 


quent use. 


of white ones at that, and not of negroes, 
as seems to be the general impression. 
Fall River, for example, has a population 
of about 100,000. Of these 20,000 are 
English, 35,000 are French Canadians and 
15,000 are Portuguese. The remainder 
are of American birth, but very few of 
them work in the mills, the majority of 
this class preferring to engage in busi- 
ness for themselves. The Southern fac- 
tory hands are exactly the sort of people 
that filled the Northern mills thirty years 
ago. They are gathered from surround- 
ing farms, and lack neither intelligence 
nor strength, though, of course, their 
skill in the management of delicate ma- 
chinery still leaves much to be desired 
Wages in the South are less by about 25 
per cent. than in the North, but the cost 
of living is also less to about the same 
extent, so there is no particular differ- 
ence in the material condition of the op- 
eratives in the two sections. Not all the 
advantages are on the side of the South- 
ern mills. Those of New England are 
run with more attention to minor details, 
and therefore with less waste of material 
and energy. They also have better mar- 
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ket facilities, especially for goods of the 
finer grade, and it is probably for this 
reason that Southern competition has up 
to the present time been felt chiefly in 
coarse and therefore cheap fabrics. Al- 


; 


zations oO! seli-protection in 


ready organi 
the matters of hours and wages are form- 
ing among the Southern mill hands, and 
there is no reason to think that their em- 
ly by the 


ployers will profit indefinitely 


more lenient laws under which the estab- 


lishment of their industry in its new field 


was fostered New York Times.” 
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Definitions of Annealing. 

The definition of annealing, as gen- 
erally given in the dictionaries and else- 
where, seems to need correction. A re- 
cent writer on the annealing of glass 
says: “Annealing means to heat a sub- 
stance and then allow it to cool gradu- 
ally.” Webster says to anneal is “to heat 
nearly to fluidity and then cool slowly 
for the purpose of rendering less brittle.” 
The Century dictionary gives “to treat 
by heating and gradually cooling so as 
to toughen and remove brittleness.” The 
Century tries it again, and says anneal- 
ing is “the process or art of treating 
substances by means of heat, so as to re- 
move their brittkeness and at the same 
time render them tough and more or 
less elastic. In general, those results are 
obtained by heating to a high tempera- 
ure and then cooling very gradually.” 
As all mechanics know, the process of 
annealing copper or brass is precisely the 
reverse of that above indicated, as, to 
anneal them, they are first heated and 
then cooled with all possible suddenness, 
Even steel is not usually supposed to be 
made “tough and more elastic” by an- 

he mechanic’s idea of anneal- 
ing is simply the softening of metal by 
heating and subsequently cooling it, the 
cooling in some cases being as slow and 


in other cases as quick as possible 


AAA 


Improving the Gas Engine. 

The possibilities of increased economy 
in the gas or the oil engine have been 
found to lie in the same direction as 
with the steam engine, the use of higher 
pressures In the Diesel motor the air 
which is used is first compressed to 
thirty or forty atmospheres, the fuel to 
be used is injected after the air compres 


sion, and the combustion is accomplished 


more slowly than has heretofore been 
done. An excess of air is provided and 
very complete combustion is secured. 
An efficiency up to 50 per cent. above 
that of previous types is claimed, and for 
equal cylinder capacity a higher mean 
effective pressure and a greater total 
power are developed. The engine seems 
to be more complicated, and must be 


built heavier than those with which we 


are now familiar 





The Analysis of Air Compressor 
Indicator Diagrams. 


BY F. A. HALSEY. 


A Western correspondent sends us the 
combined indicator diagrams from a 
Rand cross compound air compressor, 
shown in Fig. 1, with data from a test as 
follows: 


Size of air cylinder, L. P....... 14x16 
Size of air cylinder, H. P........ 74x16 
Size of steam cylinder........... 10x16 
BiG: DOCMUIE, 6. 6.5.6.0.00:00 0000000 70 Ibs. 
BE ID i okinn n6en vacnnceseos .110 Ibs. 
Revolutions per minute.......... 35 


Temperature of cooling water... 55° Fr. 
Temperature of discharge water 
from cylinder jackets and inter- 
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Temperature of engine room......80° Fr. 
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High-pressure air cylinder, 714 x 16 inch, 
M. E. P., 46.0 Ibs.; 1. H. P.,. 5.75. 
Both air cylinders (high pressure re- 

duced to low), M. E. P., 34.5 Ibs.; 
I. H.. P., 1400. 
Friction of compressor, 16.4 per cent.; 
Il. H. P., 266. 
Steam per I. H. P. per hour, 29.33 Ibs. 
Cubic feet of free air compressed to 110 
Ibs. pressure per pound of steam at 
54 Ibs. initial pressure, 10.6. 
Efficiency of air cylinders, 91.5 per cent. 
With this diagram and these data our 
correspondent asks ithe following ques- 
tions: 
1. Please explain the formula for the 
adiabatic compression of air. 
2. How is the volume for a given 
pressure found? 
3. How is the index of the actual in- 
dicator curve found? 
4. Do the same methods apply to both 
cylinders of a compound compressor? 
5. How is the mean effective pressure 
due to adiabatic compression found? 
These inquiries relate to problems 
which, in the widening use of com- 
pressed air, are of general interest and 
justify more space than can be given to 
them in the column of “Questions and 
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in which P and V are some correspond- 
ing pressure and volume, and P,; V; are 
some other corresponding pressure and 
volume. If, for example, P: V: are the 
pressure and volume at the beginning of 
compression and P V at the half stroke, 
obviously 

P == 2 and uns 2 

P\ V 

Similarly, if P / are pressure and 
volume at one-third stroke, 

P 

F's 
and so for any other points which may 
be compared. Equation (1) can obviously 
be made to read 

PV=—P; V; (2) 

which is equivalent to saying that the 
product of any pressure by the volume 
belonging to it is equal to the product of 
any other pressure an1 its corresponding 
volume. 

When the heat is not absorbed, or is 
only partially absorbed, the pressure 
rises faster than the volume diminishes, 
halving the volume more than doubling 
the pressure. That is if P: V; be, as be- 
fore, the pressure and volume at a point 
near the beginning of compression, and 
P V near the point of discharge, it would 
be found by comparing them that 

a V; 
P, greater than V 


and V1 we 


= 3 


In order to make an quation under these 
It 


is found that if the compression is truly 
adiabatic an equation can be made by 
V7; 


V7 


circumstances must be increased. 


raising all values of to a power 


whose index is 1.41, so that for adiabatic 
compression may be written, 
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COMBINED AIR COMPRESSOR CARDS. 
Temperature of cold air inlet.... 70° Fr. Answers,” and on that account they are If part of the heat is absorbed, the 
Temperature of discharge air taken up here. value of this index is less, growing 


from low-pressure cylinder...170° Fr. 
Temperature of air entering high- 

DVEMUTE CHINE. «6.0.0 << 6c%e008 65° Fr. 
Temperature of discharge air 

from high-pressure cylinder...135° Fr. 

Average from a number of indicator 
cards. 

Two cylinders, 
itial pressure, 54 lbs.; 
ie:; 5. . P,. es. 

Low-pressure air cylinder, 14 x 16 inch, 


M. E. P., 21.3 Ibe.; I. H. P.,. 9:24. 


1ox16 inch in- 
M. E. P., 40.4 


steam 


THE ADIABATIC CURVE. 
If the heat of compression could be en- 
tirely absorbed as developed, the com- 
pression would be in accordance with 
Marriott’s law, which says that the pres- 
sures and are inversely pro- 
portional, or that halving the volume 
doubles the and so for other 
volumes and pressures. This is expressed 
by the equation 
"a V; 
Py V 


volumes 


pressure, 


smaller and smaller as more heat is ab- 
sorbed, until, if it be all absorbed, the 
1.41 becomes 1, and (3) be- 
comes the same as (1). 

Equation (3) may easily be made to 
read 


equation 


Py ae P, as (4) 


to correspond with (2), and this equation 
(4) is the working general equation of 
the adiabatic curve, and from it the curve 
may be laid out as with the equation of 
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any other curve. To do this it is only 
necessary to measure P; and Il; at the be- 
ginning of compression, and then as- 
sume various smaller values for V and 
calculate the corresponding values of P. 
The fractional exponent, 1.41, however, 
compels the use of logarithms, as it is 
not possible to raise a number to the 1.41 
power by arithmetic. P: and l’; might be 
measured at any other point of the curve 
if desired, the result being a curve run- 
ning through the point selected, but the 
only one of these many possible curves 
which possesses much interest or im- 
portance in studying compression is one 
running through the point where com- 
pression begins. In the case of an en- 
gine driven by air, the curve of interest 
would be the one running through the 
point of cut-off. Taking point a, then, of 
Fig. 1, at the beginning of compression 
a scale of inches and tenths* shows that 


Pim -44 

l 1—0.!1 
from which the value of P;: Vi * in (4) 
is to be determined. 


log. 6.1 = .78533 


multiply by 1.41 
product 1.10731 
which is the log. of 12.83 = 6.1'*" 
giving Pi Vi'*" = .44X12.83 
5.645 


This value of P,; I’,’*" being now sub- 
stituted in (4) gives 
Py = sas (5) 
the equation of the curve in this case. 
Proceeding now to the plotting of the 
curve, assume a value 5 for l’ giving 
log. 5 = .69807 


multiply by 1.41 
product .98554 


which is the log. of 9.673=5'“*=l’*™ 
in (5). Substituting 9.673 for V** in (5) 
gives: 
P X 9.673 = 5.645 
_ 5.645 
9.073 
58 


or P 


the value of P to go with value 5 for V. 
Assuming other convenient values for 
V, and calculating the corresponding 
values of P as above, gives: 


Calculates Correspond- 


Vaiuse af yus —T 
5 9.67 58 
4 7.06 80 
3 4.71 1.2 
2 2.006 2.12 
14 1.77 3.19 


Laying off these volumes in Fig. 1, 
drawing the vertical ‘ines, and on them 
laying down the pressures, gives points 
on the curve as sho»xn, through which 
the dotted curve has been drawn. 

The procedure for the high-pressure 
cylinder is precisely the same, the pres- 
sure and volume at b being taken as the 
starting point, as a was for the low pres- 


* The scale employed for this pury 


pose is im- 


A scale of inches divided into tenths 
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sure card. Obviously the process might 
have been reversed, if desired, the pres- 
sures being assumed and the volumes 
calculated. 

The labor of calculating the points of 
the curve may be lessened by the use of 
the diagram, Fig. 2, which gives the 
relative increase of pressure for the re- 
duction of volume as the compression 
goes on. To use the diagram the in- 
dicator card should be divided into 
tenths and half-tenths, as this diagram is 
divided. Then, taking the absolute 
pressure at the beginning of compres- 
sion, the product of this pressure by the 
multiplier at the left of each ordinate of 







O.67: 
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14 pounds actual initial pressure may be 
assumed, and for this pressure the mul- 
tiplications have been made and entered 
on the right side of the vertical lines of 
the diagram, from which the pressures at 
the various ordinates may be read 
directly for that initial pressure. 

It will be seen in the card submitted 
by our correspondent that the compres 
sion curve of th 
follows the adiabatic curve quite closely, 


and in cards which have come under 


low-pressure cylinder 


my observation, from fair sized compres- 


Vht 


sors, in good condition, and at working 


speeds, this is usually the case. Small 
} 


compressors Nave, Of course, a greater 


For compression from 14 Ibs. initial read pressures 


direct from figures at right of verticals 


For compression fron any other initial pressure 
multiply that pressure by the multipliers at left of ver- 
ticals and obtain pressures for corresponding points on 


indicator card. 


5) 


9 











0 on A 5 


mt) ; ~ 4 
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DIAGRAM OF ORDINATES Ol] 


the diagram will give the pressure due 
to the adiabatic curve at the correspond 
ing ordinate of the indicator card. The 
diagram is applicable to high and low 
pressure cards alike, the proper initial 
absolute pressure bzing taken, of course. 
For the low-pressure cylinder the initial 
pressure shown by the indicator card 
should be used, and not the full atmos 
pheric pressure, as, in the nature of the 
case, there is bound to be some loss of 
pressure in the cylinder due to the fric- 
tion of the air valves and passages, and 
to the putting of the air in motion. The 
assumption of full atmospheric pressure 
results in a curve which is too high for 
the truth, and gives the compressor credit 
for a degree of cooling to which it is 
not entitled. For compression at the sea 


level, when exact data are not at hand, 


riikky ADIABATIC CURVE 


ratio of cylinder surface to volume than 
large ones, giving a better opportunity 
for cooling, and by slowing down the 
speed a similar improvement ol condi- 
tions can be brought about. Again, a 
leaky piston, by permitting the air to 
escape past it, will cause the pressure to 
rise before it more slowly than it should, 
and a distinctly bad condition of things 
may be, and often has been, interpreted 
as the very contrary, the low curve due 
to a leaky piston being interpreted to be 


due to superior cooling. As stated above, 


cards from compressors in good condi- 
tion and under working speeds usually 
follow the adiabatic line closely, and, for 
the reasons cited, I always look with 
suspicion on those which do not, or ap- 
parently do not closely follow the theo- 
reti ( ¢ 
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Hints on the Winding of Magnet 
Coils. 


BY WILLIAM BAXTER, JR. 


Every man engaged in manual labor 
of any kind fully realizes all the fine 
points of his calling, and not a few 
vastly overestimate the special adaptabil- 
ity and experience required to attain the 
proficiency in their particular 
lines. Those make a living by 
winding magnet coils are no exception 
to the but many of them 
overestimate the involved in 
the operation, it is whether 
they go as far beyond the mark as 
those who have never essayed 
of this kind fall short of it. From an 
examination of a finished coil, as well as 
from watching the process of winding, 
one would naturally come to the con- 
clusion that the operation is so simple 
that anyone average 
amount of intelligence could do it per- 
fectly the first time. When the first at- 
tempt is made, however, this notion is 
entirely dispelled, and then one begins 
to realize that there is a certain amount 
of skill required that can only be at- 
tained by practice. If the starts 
with a full knowledge of the points to 
guard against, in order to avoid defective 
work, he will soon become as expert as 
those who have been engaged in that line 
for years, but if he has to find out these 
points by the hard knocks of experience 


highest 
who 


while 
difficulties 
doubtful 


rule; 


work 


possessed of an 


novice 


it will require several times as long an 
apprenticeship before proficiency is at- 
tained. 

Large wire is easier to wind so as to 
produce a neat appearance than small; 
but, on the other hand, there is less dan- 
ger of destroying the insulation when the 
1ooth of an inch 
sixteen to 


A wire 
in diameter will measure 
eighteen thousandths over the insulation; 
but a wire 1-1oth of an inch in diameter 
will only measure about eleven hun- 
dredths insulation. With the 
fine wire the insulation occupies a space 
nearly equal to the diameter, but with 
the larger size the ratio is about Io to I. 
As the metal is not so compressible as 
the insulating material, there is not as 
much “give” in a coil of thick wire as in 
one of thin. As the large wire is stiffer 
it has to be wound under a greater ten- 
sion; therefore there is more liability of 
the insulation being pressed out of the 
space adjoining wires. With 
fine wire, as the tension must necessarily 
be light, there is little danger of cutting 
through the insulation; but as the whole 
body of wire is in a more spongy 
State there is greater liability of the turns 
in one layer crowding down between the 
wires of the under layer, and thus pro- 
ducing an uneven surface. As the cov- 
ering of large wire, which is generally 
cotton much softer than 
copper it might be supposed that there 
would be great difficulty in preventing 


wire is small. 


over the 


between 


thread, is so 
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the cutting of it where the wires press 
upon each other, especially as the covering 
is so thin; but experience shows that 
there is no such danger, so long as the 
only strain is the tension required to 
wind the wire snugly. The greatest 
danger comes from attempts to crowd 
too many turns in a layer, as illustrated 
in Fig. 1. In this figure the outline rep- 
resents the space within which the wire 
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WINDING MAGNET COILS. 

is confined. The wire winds around the 
coil like the thread of a screw, and there- 
fore at the end the space for the last turn 
becomes and until it is so 
narrow that the wire cannot drop into 
it, but it can be forced into the space 
as the insulation is yielding, and as in 
being forced in it acts like a wedge the 
side pressure against the wires may be- 
come very great long before the wire 
offers any decided resistance to being 
forced down. The result of this crowd- 
ing, if carried far enough, would be to 


less less, 
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sides of the 
If through 


cut the insulation on the 
wire, as shown in Fig. 2. 
fear of injuring the insulation in this 
way the not forced in tight 
enough the result will be that when the 
second layer is wound it will at one turn 


wire is 


or another spread the wires in the first 
layer, and thus drop below the proper 
level, as shown at A, in Fig. 3. If this 
happens the depression in the surface of 
the coil will increase in width with each 
succeeding layer, and become a series of 
undulations after a number of layers 
have been wound. In the third layer the 
wires B B would drop into the spaces 
on each side of A and, as in the fourth 
layer B B, could be forced to one side 
or the other, or be separated from each 
other, the form of the depression in the 
fifth layer would become undulating, in- 
stead of an even depression. If the wires 
in one layer form a right-hand screw 
in the next they will form a left-hand 
therefore along a portion of the 


screw; 

turn the wires will not drop into the 
spaces of the under layer, as shown in 
Fig. 3, but will be as in Fig. 4. If the 
under layer is wound very close the 


turns on the top layer will gain on those 
of the under one, and befcre many turns 
have been wound the wire will drop in 
the space ahead of it, as shown at C. 
From the foregoing it is evident that 
if the wire is the 
sults will not be good, as the insulation 
may be cut, as in and, further- 
more, there will be difficulty in keeping 
the wires of the next layer from drop- 
them in 


wound too close re- 


Fig. 2, 


ping into the space ahead of 
that part of the turn where they ride on 
top of the wires of the lower layer, as 
shown in Fig. 4. If the winding is not 
close enough the wires of the next layer 


will crowd into the spaces between the 
turns, as shown in Fig. 3. The only 


way to find out just how compact the 
winding should be is by practical ex- 
perience; but when we know what the 
effects will be if the turns are pressed 
together too tight, or are too far apart, 
the ability to judge as to the proper spac- 


ing is sooner acquired. If the wire is of 


large size we can calculate approxi- 
mately from its diameter and the length 
of the coil the number of turns that 


should be wound in a layer; but such 
calculations, when the wire is small, will 
be of little service, unless they can be 
checked by comparison with well-wound 
coils of about the same size wire, or by 
the knowledge obtained in a practical 
way. As an illustration, suppose we 
have a coil 4 inches long and desire to 
wind it with No. 10 B. & S. wire; as 
this gage is about ten hundredths of an 
inch in diameter and eleven hundredths 
over the insulation once 
that of the bare wire 40 turns would be 
sufficient to fill the space, and of the insu- 
lated wire about 36. If we undertook to 
force 37 turns in the layer the insulation 


we can see at 
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would be compressed to about three- 
quarters of its thickness; if 38 turns were 
forced in the insulation would be com- 
pressed 50 per cent. As the compression 
is liable to cause the insulation to give 
way at one point sooner than at an- 
ther, with 38 turns some of the wires 
would very likely come in contact; but 
this might not occur with 37 turns. The 
greatest trouble to be apprehended from 
forcing 37 turns in the layer would be 
that the next layer could not be wound 
equally as close, and the trouble of Fig. 
4 would be experienced. If instead of 
No. 10 wire we had No. 26, which is 
about sixteen thousandths of an inch 
diameter and measures about twenty-two 
thousandths over the insulation, we 
would find that of the bare wire it would 
require about 250 turns to fill the space, 
and of the insulated about 180, providing 
the insulation were not compressed. The 
wire would fill up about 27% inches and 
the remaining 1% inch would be filled 
by the insulation. How much this 1% 
inch of insulation should be compressed 
so as to prevent the wires in the next 
turn from crowding down into it we can 
only guess at, if we have not found out 
by actual trial. Therefore, a calculation 
as to the number of turns in the layer 
with fine wire will be of little assistance 
unless we know to what extent the in- 
sulation must be compressed. 

It is important that the first layer be 
wound as perfectly as possible, as it 
forms a guide for the succeeding ones 
If this layer is properly spaced there 
will be little difficulty in winding the 
others evenly. 

Even when the spacing is accurate the 
trouble shown in Fig. 4 will be experi- 
enced, unless the wire is pressed back 
continually, as owing to the fact that 
there is not as much end pressure on 
the layer that is being wound as on those 
under it, the wire will persist in gaining 
on the turns of the under layer. With 
small wire, from about No. 15 up, the 
turns can be kept in place by using a 
sick of hard fiber or cherry in the man- 
ner indicated in Fig. 5; but with larger 
wire it is necessary to drive the turns back 
continually with a block of wood and a 
mallet; but these must be used gently, 
in a manner in keeping with the strength 
of the insulation. 

With very fine wire it is difficult to 
wind a coil smoothly, if it is of any 
length and has many layers. If a de- 
fect occurs in one layer it becomes 
worse in each succeeding one, and after 
a few layers becomes so bad that it is 
necessary to even up the coil with stiff 
paper, so that the uniformity may be re- 
stored in the next layer. This procedure 
is objectionable, and every effort should 
be made to avoid it. The only way to 
accomplish this is to not let any defective 
parts pass, as is too often done upon the 
supposition that in the next layer the 
unevenness can be smoothed over: but 
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when that layer is reached it is found 
that the smoothing-up process does not 
work as well as was expected. In winding 
small wire it is advantageous to shellac 
the first layer, and every layer after that, 
that is evenly wound, as these serve as 
foundations for the wire wound on tof 
of them and thus assist in keeping the 
coil smooth. 
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American Exports of Machinery in 
1897. 

From the official summary of exports 
from this country for the month of De- 
cember, 1897, which has recently been 
issued, it appears that the total exports 
of machinery during the last year 
amounted to $30,171,150. This stands in 
contrast with $25,769,790 for the year 
1896, and shows an increase of 17 per 
cent. 

This large expansion in value is the 
more significant because 1896 was itself 
a year of such phenomenal foreign trade 
that a shrinkage following it seemed not 
unlikely. In the line of machine tools 
there were reasons for believing that a 
maximum had been reached in 1896, or 
the first part of 1897, and that the prog 
ress of the latter year would show a de- 
cline. It appeared to be a question of a 
short time only how soon Europe would 
be near its saturation point and orders 
become less frequent. In fact, the spring 
of 1896 showed some indications that 


such was the case. ‘rom the present 
viewpoint, however, it appears that the 
American foreign trade in machine tools 
has held its own well in 1897, and not im- 
probably has amounted to more in the 
last year than ever before But this 
question can never with certainty be de- 
termined because our Government has 
only lately recognized the great impor- 
tance of metal-working machinery as a 
factor of commerce, and did not, there 
fore, begin their separate classification 
until the first of the present fiscal year, 
which commenced with July, 1897 

The exports of metal-working machin- 
ery for the half year from July to Dx 
cember, 1897, inclusive, were $2,040,888 
At the same rate the amount for the year 
would be about $4,000,000 This is a 
large sum, but the total for all kinds of 
machinery is so much larger that we can- 
not draw from it any reliable deductions 
as to the increase or decrease in this par- 
ticular line. The entire list of machinery 
exported includes: Electrical, metal 
working, printing presses, typewriters, 
pumps, shoe machinery, sewing ma- 
chines, fire, stationary and locomotive 
engines and “all other,” the “all other” 
comprising more than half the total 
Some of these have been s¢ parately listed 
during the entire year, and longer 
Among them stationary engines show a 
noteworthy increase from $265,882 in 
1896 to $359.608 in 1897. This may be 


due in part for the large orders for for- 


eign electric railway engines taken by a 


Western concern in this country, and we 
imagine that the valuation contracted for 
was greater than that actually shipped by 
the end of the year, s that there is 


enough left over to give the figures of 


i898 a good start. The value of locomo 
tives exported in 18907 was $3,055,842 
£ St $2,950,275 in 1890, W ot 
much of an increase, but very satisfa 

tory, if it be remembered how good a 


year for locomotive exports 18960 was 


[The number of locomotives, by actua 
count, increased more than did the value, 
being 348 1n 1897 against 312 in 1898 


Therefore the average export price ol a 
locomotive in 1897 was $8,781, while in 
1896 it was $9,552. This cheapening may 
be due to the engines shipped last year 
having been smaller or of an inferior 


grade, or it may be because competition 


in the export field has been growing 
more keen It has already been reported 
hat close figures have been made upon 


t 
locomotives for export 
In the article upon British exports 
for 1897, published in the \merican 
Machinist” February 3, locomotive ship- 
ments from that country were shown to 
have been $5,062,935 (assuming the value 
of a pound to be $5) in 1897, against $5,- 
389,115 in 1896 Although with them, as 


with us, the statements for the two years 


compared show but a trifling difference, 
that little is for them a decrease, while 
for us it is an increase 

The total British exports of machinery 


advanced to $24,627,395 in 1897 from $21,- 


572.435 in 1896. This was an increase of 


14 per cent. against ours ot 17 per cent 
They have done remarkably well consid 
ering their engineers’ strike, but tortu 
nately our improvement is more rapid 
than theirs. It will be noticed also that 
our total is several millions dollars ahead 
of theirs in actual amount, although this 
comparison may be misleading because 
the term “machinery” is a flexible one, 


j 


it the | nglish Sta- 


1 it is not certain t 
tisticians include under it all that ours 
] 


ao 


It should also be remarked that the 


changes wl icl have been mad in Amer 
an export statistics by removing certain 
lines of goods from the miscellaneou 
list to a cla of their own create some 


confusion, and we cannot guarantee that 
our computation of the grand total of 
nachinery exports from the several sub- 
totals is free from the result of latent 
omissions or duplications. However, it 
appears to be correct, though we wish 
that the Department at Washington had 
itself added up the figure t formerly 
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When it is necessary to stir brass or 
bronze in the crucible don’t do it with an 
iron rod. Graphite stirrers are now fur- 
nished for the purpose, and are highly 
10se who use them. The 


iron from the rod gets into the brass 
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The Flow of Water in Pipes. 


BY E. SHERMAN GOULD. 


A great many of the problems involved 
in engineering, although based on deep 
mathematical principles, have been re- 
duced to such simple formulas that they 
can be, and are, currently used by per- 
sons who, from lack of special study, 
would find great difficulty in following 
and understanding the 
which they were developed. 

Many subjects, such, for instance, as 


processes by 


the strength of beams, have been reduced 
to convenient form for easy solution, but 
when we come to questions of hydraulics 
About all that the 
instinctively 


the case is different. 
average mechanic knows 
concerning the motion of fluids is that 
hill. This is certainly 
something, particularly when we 
that the corollary, or rather lemma, to 


this proposition, namely, that water will 


water runs down 


reflect 


only run down hill, seems to be occasion- 
ally lost sight of even to-day. But sup- 
pose a mill owner should want to know 
what size pipe to use to convey so many 
gallons of water per hour from a higher 
to a lower level, through a certain length 
of pipe line, in what perplexity does he 
find Indeed, so confused may 
be the mind of even smart mechanics on 


himself! 


this subject that the question is some- 
times asked, how many gallons of water 
per minute 4-inch pipe carry? 
Possibly, in order to furnish all the nec- 
essary data, and so satisfy the exactions 
be added, “under 
ordinary the handbooks 
are consulted it is generally found neces- 
sary to read through several pages of 


will a 


of “theorists,” it may 


pressure.” If 


explanation which lead up to a compli- 
cated formula requiring still further 
study to render it applicable to the given 
case. 

The reason for all this is very plain. 
Scientific hydraulics are now, in 
these latter days, being put into the same 
practical shape that “strains in girders” 
already enjoy. When once mathematical 
refinements and hair-splitting coefficients 
are swept aside and practical working 
data dealt with the becomes 
nearly as simple as the other. 

In the first place it is necessary to draw 
between long short 
By “long pipes,” in practical hy- 


only 


alone one 


a_ distinction and 
pipes. 
draulics, is meant pipes of 1,000 diame- 
ters and upward in length. That is to 
say, a 12-inch pipe is classed as a long or 
a short pipe according as it is or is not 
1,000 feet and upward in length. 

In this paper long pipes, as above de- 
fined, will be alone considered, first be- 
cause the formulas are simpler, and sec- 
ondly because they embrace the larger 
number of important practical cases. 
Also cast-iron “hub and spigot” pipes 
will be understood as those in question 
throughout. 

In studying the subject of the flow of 
water through such pipes experimentally 
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(the only way possessing any value what- 
ever), it was soon found that the charac- 
ter of the inside of the pipe, 7. e., its rela- 
tive smoothness or roughness, exercised 
a surprising influence upon the velocity 
of flow, and consequently the volume dis- 
charged through it. For instance, if a 
very smooth cast-iron pipe of a certain 
diameter furnished a certain discharge, a 
very rough pipe, under the same condi- 
tions, will require a diameter about 15 
per cent. greater in order to deliver the 
same amount of water in the same time. 
These two figures, I and 1.15, being the 
limiting values of smoothness and rough- 
ness expressed in terms of the diameter, 
it is evident that there will be an indefin- 
ite number of intermediate percentages 
depending upon the greater or less de- 
gree of smoothness of the interior sur- 
face of the pipe. This confusing element, 
while it may give the mathematician 
pause, does not trouble the practical hy- 
He cares nothing 

Adopting, un- 
consciously, a the 
mathematics, he ‘passes to the limit,” and 


draulician in the least. 
for intermediate values. 
process of higher 
recognizing the fact that from one cause 
or another his pipe, no matter in how 
perfect a condition it have been 
when first laid, is liable to get foul in 
the course of time, and having a fixed 
approximate limit to the degree of foul- 
ness and consequent roughness which in 
practice it is likely to reach, he is not 
long in making up his mind to adopt at 
the start a diameter which it is probable 
will be required later on. 
Experimental research 
that the diameter of the pipe had an ap- 
preciable influence upon the velocity of 
the flow of water through it. That is to 
say, if there were two pipes exactly alike 
as regards interior surface, but one had a 
greater diameter than the other, the ve- 
locity of flow through the one of greater 
diameter would be more rapid than that 
through the one of smaller diameter, all 
other things being equal. Here was an- 
other confusing element, scientifically 
speaking, but the practical man perceiv- 
ing from the table of coefficients fur- 
nished by the experimenters that these 


may 


showed also 


differences were not very great except in 
extreme cases, finds that pipes may be 
separated into two groups according to 
diameters, one group comprising pipes 
from 8 to 48 inches in diameter and the 
other pipes from 3 to 6 inches in diam- 
eter. 

This being-premised, what are the data 
rough, 
are 


long, 
They 


or elements involved in 


cast-iron pipe calculations? 
three, only, as follows: 

O = cubic feet of discharge per second. 

D = diameter of pipe, in feet. 

h = fall per 1,000. 

These items require some further ex- 
The discharge Q is given in 
This is the most 


planation. 
cubic feet per second. 
convenient form, for many reasons, and 
all other expressions for the discharge are 
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easily reducible toit. For instance, suppose 
the discharge in a certain case was 7,550 
U. S. gallons per hour. There being, in 
round numbers, 7.5 U. S. gallons in a 
cubic foot, and exactly 3,600 seconds ‘n 
an hour, it is clear that: 


O = .) 0.28 cubic feet. 
~ 7-5 x 3600 
Again, the diameter of the pipe is ex- 
pressed in feet. This, too, is a conven- 
ience in calculation, as it retains the same 
unit throughout, although the diameters 
of water pipes are almost invariably ex- 
pressed in inches. In expressing diam- 
eters, given in inches, in feet, unless they 
come out in even feet and decimals, it is 
best to express them as a vulgar fraction. 
Thus the diameter of a 28-inch pipe, ex- 
pressed in feet, would be: 


2 27 
D = - 


Again, the fall is expressed as so much 
per This, too, is a great conven- 
ience in simplifying the formulas about 


to be given. To this form the ratio of any 


1,000. 


slope, however expressed, is easily re- 


duced. For instance, supposing the 
higher of two reservoirs, joined by a 


pipe line three-quarters of a mile long, 

was situated 342 feet above the lower one. 

There being 5,280 feet in a mile, the dis- 

tance is 34 X 5,280 = 3,960 feet. The 

total difference of level, or “head,” being 

342 feet, the head per 1,000 (in any unit) 

is: 

1000 
3960 
We are now ready to set up the two 

simple, fundamental formulas which, di- 

rectly or indirectly, solve all practical 

questions relating to such pipes as we 
have been considering, as follows: 


h 342 86.36 


Q? 

h ps! (1) 
QO? : 

h D5 0.7355 (2) 


The first applies to pipes from 8 to 48 
inches in diameter and the second to 
those from 3 to 6 inches. 

From these fundamental formulas the 
value of any one factor may be derived 


when the other two are known. Thus, 
from (1) we have: 
O=_Vh LD = D2Sh D (3) 
D O2 
= ) 
V i ‘4 
y ()2 
i Ds (5) 
and from (2): 
O we 785 4 b> D2 / 0.785 AD (6) 
I Ce 
) ~ ~ 
. (7) 
] 0.785 A . 
h om 
= : (8) 
0.785 D® : 
To those unaccustomed to the use of 


logarithms, the fifth powers, and particu- 
larly the fifth roots, in the above may in- 
spire disgust. But by recollecting that 
the fifth power of any number is equal to 
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its square multiplied by its cube, and 
also that all the handbooks contain 
tables of fifth powers, that, more- 
over, (3) and (6) can be expressed in 
terms of squares and square roots only, 
with which we are all well acquainted, it 


and 


will be seen that these formulas are 
robbed of much of their terrors. The 
fifth roots in (4) and (7) cannot, it is 


garithms. 


true, be obtained except by 

These formulas may be solvec 
by “trial and error.”” That is, 
to find the proper diameter to discharge 


or 


. however, 
if we wish 
water under a cer- 


a certain quantity of 


tain head, we can a a diameter and 
insert it in (3) or (6) and see if it gives 
the desired quantity. 
again. Still better, 


lowing table, the us« 


ssume 
If not, we can try 
the fol- 
will be 


we can use 

of which 

presently shown by an example: 
TABLE I. 


Diameters Fifth powers 


in inches. in feet 
2 devia ° osees 0.000977 
B veescen on 0.004115 
5. eoaeee wae 0.01250 
6 0.03125 
w.. 0.1317 
BD sccceccceses ee 0.4019 
I2 . 1.0000 
14 2.1615 
a Ps 4.214 
18 7.594 
20 12.86 
22 20.72 
eee 32.00 
26 47-75 
28 69.17 
30 97.00 
32 134.9 
34 182.6 
SDs sues ee-x 243.0 
40 411.5 
42 ae . sa 
48 .. .1024.0 


EXAMPLES. 

1. The lower end of a 28-inch pipe line 
is 173 feet below the surface of the water 
in a reservoir distant along the line of 


pipe 214 miles from point of discharge. 


What is the discharge, in gallons, per 
minute? 
Here PD ‘ and 4 14.56. Then 


using second form of (3) we have 


49 7 
? = 14.50 = 33,72. 
L 9 | } z ] 


< 60 = 14,274 gallons 


Then 31.72 X 


per minute. 


NS 
wm 


2. It is desired to discharge %4 cubic 
foot per second through a pipe line 6,000 
feet long, having a total fall of 60 feet. 
What diameter cf pipe is needed? 

In this case there will be some uncer- 
tainty as to whether (4) or (7) should be 
used. Still, as the quantity is small and 
the grade, / 10 good, we will trv 
(7). Then: 

) O25 
- ) 785 10 
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By inspection of Table I. we see in the 
column of fifth powers that 0.00796 lies 
between 0.004115 and 0.01256, correspond- 


ing to diameters of 4 and 5 inches re 


spectively in the column of diameters 
If we calculate it out by logarithms we 


find D - 


case, since pipes are not cast to fractions 


0.38 feet = 4.56 inches. In either 
of an inch, the choice lies between 4 and 
test both by (6). 
Using first the value of 


5 inches. Let us 


D 4 . 
12 1 
we have: 
_ I : I 
v= { 0.795 IO > 0.185 
9 3 
Next, using the value of 7) > wehave 
12 
) 25 5 
C { .785 10 0.314 
144 12 
One is too little and the other too 
much; if the certainty of 0.25 cubic foot 
per second is indispensable the 5-inch 


pipe should be used. 
3. What “hydraulic grade” or head per 
1000 is necessary to convey 6 cubic feet 
per second through a 2-foot pipe? Using 

(5) we have: 
h + 36 " 


>a yh »° 


- « >< 


125 


These three examples cover the great 
majority of practical cases, and can be 


worked by anyone capable of sé lving a 


An 


Pty, 
‘j 
Ta 
Pipe Line —_s. 
ae “Ne 
B\ FS 
~ 
C 
Arnie ' Vad of 
PRECAUTION IN PIPE LAYING 
simple algebraic equati n More com- 
plicated cases not unfrequently occur 


which do not admit of the direct applica- 
formulas, but re- 
preparation of the data b« 
Those 


an hydraulic 


tion of the fundamental 
quire some 


be used. 
the aid of 


fore they can 


cases, O 
course, require 
engineer 

One caution only is necessary in using 
but it is a very important 
pipe 
“hydraulic grade line.” 


these formulas, 
No 


above the 


line must rise 


That 


one. part of a 


is to say, referring to the figure, if A BC 


represents a pipe line, then its hydraulic 
grade is the straight line A C joining its 
two extremities, and no part of the pips 


The re 


line must rise above this grade 


fore, before laying pipes through roug! 
country, it is necessary to have a profile 
of the ground so as to be sure that the 
pipe, when laid, shall conform to this re- 


quirement Neglect of this indispens- 


+ 


able condition will lead to an interrupted 


or diminished flow 


At the beginning of this paper it was 
remarked that the fact that water will 
only run down hill was sometimes over- 


That is to say, it is frequently 


1 1 
looked. 


reservoir will deliver 


assumed that a 
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water to any point that is not situated 


higher than itself. This is an error. It 
water only to points which 
the 


Servoir 


will supply 


are lower than itself, and the vgreater 


difference of level between the re 


and the point of delivery the greater the 


discharge. This is readily seen from (3) 


and (6). If in either of these equations 
h=o, then Q also; that is, the dis 
charge becomes nil. On the yntrary, 


the 
of YU. 
Yonkers, N. Y 
AAA 


greater the value of A the greate: 


Letters from Practical Men. 


Seasoning Iron and Steel—Hard- 


ening: 
Editor American Machinist: 
There is certainly something that 
steel seasoning story in the “American 


ind perhaps 


Machinist” of 


be tllowed 


February 10, 


I may to tag 
words telling how it has strucl 


or two point Most of the 1 machin 
ists have some beliefs as to the changes 
that » on in steel and iron picces that 
are left standing for some time, but as 
they are not generally able to make clear 
ly defined statements of their experience 
in such matters they are rather ashamed 
to tell the: it all, and so they y notl 
ing about it 

There is no reason after all why anybody 
should be » afraid about it It is only 
telling over again and in another way 


what Mr. Outerbridge showed by a lct of 


He 


experiments a couple of years ago 


put a lot of castings in a foundry rattler 
ind tumbled them a long time, and found 
that 1t got rid of some of the strains tn 
the metal, and that they were certainly 
stronger after it. Well, when things are 
standing around the shop for a month or 
a year they are not absolutely quiet, but 
re undergoing a gentle and continuous 
shaking Chere is always more or less 


going on, and they 


hammering or rattling 
' 


get some re clit If I had some cast 
ings or pieces of steel that I had a notion 
of seasoning, I would not go and put 
them in the quietest place I could find, 
but just the opposite. If there wa fan 
blower running, suspended to a ceiling 
somewhere, I would go and lay them on 
the floor right over it. Then every few 
days I might go and turn them over 

It possible that an ‘aging’? machine 
f castings might not be an altogether 
ib | sug ( If castings « d 1 

ven day the vibrations and jars 
that it might otherwise take a year to 1m- 
part, why might not the effect be just 4s 
good Phe ping device f the Tabor 
moldi machine seems to have the idea 
that we want it gives bout 090 
raps a minute d anything placed on a 
platform to w the rapper was at- 
tached would get the full benefit of tt. 
It ght be better to have two of the rap 
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pers attached, one with a vertical and one 
with a horizontal movement. 

Now, this is not all Quite 
a number of years ago a little idea right 
in this line had possession of me, but I 
was not able to follow it up as I would 
have liked to have done. I was straight- 
ening a lot of shafting on the lathe cen- 
with a straightening press. The 
press was mounted on rollers so that it 
could be run from one end of the lathe to 
the other. I would find the high spot 
and then block the shaft on V’s and give 
it a squeeze about as hard as I thought 
necessary. the shaft would 
give too much and sometimes not at all, 
when I woul have to try it over again. 
The only way that I had of judging of 
the effect of the screw was by counting 
the turns. If I found in a particular case 
that three turns were not enough I would 
give it three anda half, and so on. There 
was always a good deal of guesswork 
about the job. Well, it happened that 
sometimes I would have the press on the 
floor, with a couple of fellows to help me. 
Quite a number of times when I had a 
shaft in the press, with a good squeeze 
on it, I took a light sledge and gave the 
shaft a quick, sharp blow or two on each 
end of it, and I was quite convinced, in 
my own mind, that the squeeze of the 
press had an increased bending effect on 
account of the shock that I gave to the 
molecules while under strain. 

If anybody now had the same kind of a 
job with a compressed air straightening 
press, where he could tell every time by 
much the 


nonsense. 


ters 


Sometimes 


the pressure gage just how 
squeeze was, then he would be in a better 
shape than I ever was to judge of the ef- 
fects of the blows on the end, and we 
might be in the way of getting some re- 
liable figures. 

\s to the strains that come to tool steel 
when it is hardened, it is no wonder that 
it needs a rest, because, especially in large 
pieces, the strains then produced are as 
great as it is possible for the metal to en- 
often a little more so. It is 
whether 


dure, and 


quite worth while to inquire 
there is not a possibility of dodging some 
of it. We harden steel by suddenly cool- 
ing it, and usually the more suddenly we 
cool it the harder it is. The strains come 
from cooling and contracting one part 
quicker than another part, the latter be- 
ing usually the interior. The intensity of 
the strain is usually determined by the 
difference in temperature between the in- 
terior and the exterior. After the first 
setting of the exterior in the act of hard- 
ening the strain increases up to the point 
where the temperature difference is the 
greatest. Large pieces cool all through 
quite slowly, so that the quicker we cool 
the outside, and the lower the tempera- 
ture to which we cool it, the greater the 
The the 
steel is accomplished by the first part of 
The latter part of the cool- 


strain created. hardening of 


the cooling. 
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ing does not increase the ultimate hard- 
ness of the piece. Why, then, should we 
hasten the cooling of the exterior below 
the point at which it is completely and 
thoroughly hardened? Why not give the 
interior a chance to catch up, to equalize 
its temperature with that of the exterior, 
without creating the greatest producible 
difference of temperature at any moment 
of the process? 

It seems to me that the 
usually given for hardening, to let the 
piece stay in the clean water, or what- 
in, until it ‘s 


instructions 


ever bath it is hardened 


completely cooled all 


When it comes to 


thoroughly and 
through, is a mistake. 
the tempering we know that the temper 
does not begin to draw, or the least color 
to show, until we get the piece reheated 
up to about 430° Fahr. When we 
hardening a piece, then, and we are satis- 
fied that we surely have the outside, or 
the cutting edges, actually hardened, why 
should we be in any hurry at all about 
cooling the piece below, say, 400°? 

If we cool only to 400° at first we cer- 
tainly do not produce as great a differ- 
ence in exterior and interior tempera- 
tures, or as great a shrinkage strain, as 
if we cooled to, say, 100° all at once. In 
hardening, then, it is only necessary to 
keep the piece in the first bath 
enough to be sure that it is hardened, 


are 


long 


and it may then be removed to a bath of 
oil at 400° and allowed to cool down, oil 
and all together, until it is quite cold. 
This is not an original notion of mine, but 
I know that it has been done, and those 
who have practiced it have bragged to 
me of the success of their practice, and ! 
believe they had reason to. The season- 
ing process will have its innings after we 
have, in the hardening, done our best to 
avoid the excessive strains, as well as if 
we had done our worst, as we generally 
do. Morris FULTON. 
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American Machine Tools in Eng- 
land—Automatic Screw Machines. 
Editor American Machinist: 

In your issue of December 30, 1897, the 
first article I came across rather upset 
my equanimity (I believe that is the 
word). It is the one entitled “American 
Machine Tools in England,” and the gist 
of which is a reprint from the letter of 
Mr. Joseph Horner in “Engineering.” 
This continual prating about the igno- 
rant conservatism of the Englishman and 
the wonderful adaptability of the Amer- 
ican is enough to make a man sick. 
Can Mr. Horner, or any of your readers, 
explain where the conservatism of the 
former comes in, when he buys so much 
of their improved machinery as he has 
done (evidenced by the stocks carried 
now by importers, etc.), instead of being 
a “blind protectionist” and purchasing 
tools only of local make? 


If the Americans (or men who dwell 


March 3, 1808. 


in any other country) have the best facili- 
ties for making tools, by all means let 
them make them and we will be content 
to use them, as it usually pays better to 
do the latter than the former. Mr. 
Horner is, in my humble opinion, astray 
in some of his conclusions. 

Firstly—I don’t agree that it is an un- 
mixed blessing for a firm to be engaged 
on one line only, in the tool-building 
trade, as it is calculated to make them 
put them in a 
making two or 


minded and 
groove. Whereas, by 
three lines a better general knowledge is 
obtained and just as good results, in each 
case, the manufacture of 
each is kept, to some extent, separate. 
There is nothing more likely to make a 
man narrow minded than specialism. 
There are very few large firms, as a 
as my knowledge 


narrow 


arrived at, if 


matter of fact (so far 
goes), in America that are engaged solely 
on the manufacture of only one tool. 
Pratt & Whitney make a large variety of 
tools. Warner & Swaney make turret 
lathes and telescopes. Not much alike, 
are they? except that they both begin 
with a T. 


Messrs. Tangye certainly make ma- 
chine tools, but in an entirely different 
building and by a separate company. 


Their other manufactures are kept apart. 

The remarks avout the automatics are 
There seems to be an 
idea of the trade that 
you have only to get an automatic, push 


very misleading. 
among a section 
in the rod and get a laborer or boy to 
wheel away the product of about a dozen 
machines; whereas, you require a good 
tool room at the back of them and good 


tool makers to keep them in order, and 


then at the finish you must be content 
with a much inferior article than that 
made on hand-operated turrets. It would 


have been more convincing if the limit 
sizes of those Enfield 
had been stated, and if 3d. per 100 repre- 
sents their cost the sooner they start in 


screws made at 


the screw trade the better. 
Again, it is well known that 
operated turrets can be, and usually are, 
worked quicker than automatic ones, al- 
though, of course, the latter can be kept 


hand- 


more constantly at work. 

Our firm automatic 
screw machines in (of our 
manufacture) at the Stanley Show men- 
tioned, and in case your readers may 
think I am prejudiced I may state that 
we the first three Spencer 
automatics brought into England, and 
most of those sold here since have been 


plain 
own 


exhibited 
work 


purchased 


bought by persons who have first been 
to see ours. We have also several Pratt 
& Whitney automatics. The remarks 
anent the scarcity of English tools at the 
show above mentioned are quite unfair, 
as several of our best makers had a strike 
on, which at that time had been in opera- 
tion several months, and others exhibited 
at the rival ‘National’ Show. 
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The paragraph beginning with “In all 


these machines the bearings,” etc., etc., 
must surely have been copied from some 
catalog. I, badly want 


some of those bearings that don’t wear. 


among others, 
The simile about the Spanish galleon is 
rather mixed, is it not, or have we altered 
since we built those “light English ves- 
sels?” I thought we were too conserva- 
tive to alter, or perhaps he made a mis- 
take and meant to put it the other way 
about “the massive bearings that don’t 
wear on the Spanish galleons.” 

Our Mr. 
heard much about Birmingham, where the 
best small machine tools made in Eng- 


Horner has evidently never 


land are produced, and where the good 
old scraper has to be used to make the 
slides and bearings fit, the same as they 


have to use in America, and for which 
no automatic substitute has been found. 
It is quite a mistake to think that the 


workmanship on the best American tools 


is better than that on the best English 


ditto. Having extensively tried both, I 
can assure you it is not, and in many 
cases the latter have the merit of being 


much simpler and the scraping of the 
slides to a fit is usually better done 

We on this side do not consider it good 
practice, for instance, for brackets of lead 
cutting lathes to 
We prefer that all chance of 
and there 


screws be 
bolted on. 


spring should be 


on screw 
eliminated, 
fore cast them on. 


I bought some time ago an American 
lathe 8 feet bed, 9 inches center, and I 
did not notice at the time that it had the 
following very bad defect: 

The lead screw was small in diameter, 
about 114 
at 
only held it in line, no collars or nuts be- 
You not 
have left-hand this 
tool. All long or slender screws should 
be made to 


In conclusion, just to refer back to the 


inch, and was “anchored” only 
one end, 1. ¢., the outer end bearing 


ing fitted. may be sure I do 


any threads cut on 


work only in tension. 


“conservative” theory, I might point out 
that tool 
agents American 
find 


makers here 


toc )] 
American 


several large are 
but 
house 
English tool maker 
who is conservative? H. AuvustIN, 

Works manager, the Wolseley Sheep 


for makers; 
where 


who 


can you an 


represents an 


Shearing Machine Company, Lim- 
ited, Birmingham, England. 
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Gap Lathes—Compound Rests— 
Holding Lathe Tools. 


Editor American Machinist: 

I have read with considerable interest 
the gap lathes and four-bolt 
tool the “American Machinist.” 
Perhaps you will allow me to say a word 


letters on 


in 


rests 


or two. I quite agree with “Australian;” 
out here the conditions are altogether 
different. Of course, if business called 


for a number of lathes I should not have 
The gap lathe is a 


them al] 


good and useful tool, with no makeshift 


gap lathes. 
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about it, and packing up the heads in a 
straight bed lathe is a nuisance. I have 
lot of it, I know it 
but I think that if our English 


done a and what 
means; 
tool builders were to widen out the front 
bearer of the bed it would give more sup- 
port to the saddle and stop a lot of that 
chattering, when, for instance, a fellow 
is turning a large pulley, and considering 
also the position of the lead-screw in a 
gap lathe, there is room for a few more 
inches in width of bed. 

In reference to the four-bolt tool rest 
there seems to be a misconception. Mr. 
four bolts to tighten 
No 


In all regular boring and turn- 


Fulton speaks of 


in place of one. Nonsense! such 


thing. 


ing we only use two. The tool is placed 


on one side of the rest and a packing 
block on the other, the same as you 
would bolt a job on the planing ma- 
chine table, and with a spanner 11 inches 
long I can hold a 1% inch square 
tool under heavy cuts with no fear of its 


moving, and, except it was to fit a very 
heavy boring bar, the man who placed 
his tool between the studs and used the 
four nuts to tighten it would show he 
knew little about a lathe. There is a loss 
of time in shifting the straps from bor 
ing to turning and vice versa, but when 
the bolts 


they are easily changed without unscrew- 


are in T slots, as in some lathes, 


ing the nuts 

Mr. Editor, 
why the Americans stick with such per 
to the V It 


very old; Maudsley’s time, in fact. I re 


I have often wondered, 


sistence beds on lathes. is 
member in my apprentice days seeing two 
or three of these old lathes in shops in 
England. Also the compound rest does 
not seem to be much in favor with you 
Now, at the shop where I was an appren- 
tice I 
pound rest; just a narrow cross slide and 


worked at a lathe without a com- 


a single set screw to hold the tool. I was 
but the experience | 
to 
not have a lathe without a 


not kept long at it 
had 
that I 
compound rest; in fact, I would not give 


was quit enough convince me 


would 


such lathes shop room For instance, 


V-thread, and we all 
get any sort of a cut and 


you are cutting a 
know that to 
get along with the job the tool must cut 
on one side. With the compound rest 
you can adjust your tool to a nicety, and 
rip out a good cut; it is quick and handy; 
fact, I lathe a com- 
pound rest is little better than a make 


shift. 


in think a without 


You make your lathe beds wide 


enough; you are right there, but there 
is too wide a span between the inner 
edges of the bed lathe. The tailstock 
base being too wide, there is no room to 


use the compound rest on jobs near the 


centers; not so in English lathes 
Widen the front bearer of the bed in- 
ward, keeping the bed the same width 


reduce the 
shift the 
central with the inner edges 
Make a plain 


as at present outside, and so 


width between the inner edges: 
cer.ters back 


and take away the vees. 


' 


1 
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engthen the 


a fe WwW 


ches; then y will get a good width 
r your cross slide in the rest saddle 
Then igain tft ise balanced ball han- 


they are not comparable to a 


es | nice 
turned hand wh« especially on the tail 
stock 

I like that two-spindle lathe, if made 


with flat bed and not less than 16feet long; 


extra strong, with a good wide cross slide 

d strong compound slide rest Dis 
pense with the cross slide in tailstock; 
we don’t want that; the compound rest 
will do the taper work or have a taper at 
tachment; then I think we would have 
avery good tool for a jobbing shop. The 
screw-cutti ( e of the Frenchman, 
November | ISQ7 1 very old; it 1S 
Maudsley’s method of the bent lever and 


inclined straight bar. Mr. Maudsley suc- 
ceeded by this means, after great perse- 
verance, in Making i very excelle nt brass 
screw about 7 feet long, and which, com- 
pared with standard measure, was less 
than one-sixteenth of an incl ilse of its 
nominal length. Taking the error as the 


me-thousandth part of the total length 
of the screw the system of change wheels 
was scarcely applicable to the correction 


es |||) 


G CI 


CORRECT! 
of 


to 
on, 


part 
T viven 
ementary moti 
or subtracted 
tool, in the 


mode explained by the diagram, in which 


all details of construction are purposely 
omitted 

The new screw C and the guide screw 
G are supposed to be connected by equal 
wheels in the usual manner; the guide 
screw carries the axis of the bent lever, 
whose arms are as 10 to 1, and which 
moves in a horizontal plane; the short 
arm carries the tool; the long arm 1s 
jointed to a saddle which slides upon a 
triangular bar 71. In point of fact the 
tool was mounted upon the upper of two 
longitudinal and parallel slides, which 
wert collectively traversed by the guide 
screw G In the lower slide was 
fixed the axis or fulcrum of the bent 
lever, the short arm of which was con- 
nected by a link with the upper slide, 
so that the compensating motion was 
given to the upper slide relatively to the 
lower The triangular bar « 1, when 
placed exactly parallel with the path of 
the tool, would produce no movement 
on the same, and the pitch of C and G 
would be exactly alike; but if 1 1 were 
placed out of parallel 1 inch the whole 
length the tool, during its traverse to the 
left by the guide crew G, would be 
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moved to the right by the shifting of the 
bent lever one-tenth of the displace- 
ment of the bar, or one-tenth of an inch. 
Therefore, while the guide screw G being 
coarser than required, moved the prin- 
cipal slide the one-thousandth part of 
the total length in excess, the bent lever 
and inclined straight bar 77 pulled back 
the upper or compensating slide the one- 
thousandth part, or the quantity in ex- 
cess, making the absolute traverse of the 
tool exactly 7 feet, or the length required 
for the new screw C, instead of 7 feet and 
1-16 of an inch, the length of G. To have 
lengthened the traverse of the tool the 
bar i i must have been inclined the re- 
verse way. W. ATKINSON. 

Timaru, New Zealand. 

A aA A 
Lighting a Pumping Station by 
Water Power. 
Editor American Machinist: 

In the letter from Mr. Powell included 
in the article “Lighting a Pumping Sta- 
tion by Water,” in your issue of Febru- 
ary 3, the figure for the cost of coal per 
1,000 gallons pumped should be 2.3 in- 
stead of 23 cents. 

His figure for the theoretical discharge 
of a 21-32-inch nozzle should be 107 gal- 
lons per minute instead of 90 for a pres- 
sure of 70 pounds. The coefficient of dis- 
charge for such a nozzle would probably 
be about 95 per cent.; but taking it at 90 
per cent. we have 97 gallons per minute, 
which is equivalent to 58,000 gallons per 
ten hours, making the cost 13.3 cents per 
day. Now, if an engine were used to 
drive the would not 
more than 3 indicated horse-power. Such 
an engine may surely be assumed to give 


dynamo it show 


a horse-power for 5 pounds of coal per 
hour, which would make 150 pounds of 
coal per day of ten hours. As Mr. Pow- 
ell’s coal costs $1.75 per ton the cost of 
lighting by the would be 13.1 
cents, or less than with the water wheel. 
The only advantage of the water wheel 
outfit to be in first which 
would only be about half that of the en- 
gine plant. On the other hand, the water 
wheel shown has the worst imaginable 
It is not only not 


engine 


seems cost, 


kind of regulation. 
automatic, but every time a change is 
made the water is cut off entirely and the 
effect on the lights can easily be im- 
agined. The engine, on the other hand, 
would take care of any variation in the 
without any 
attention. In regard to the claim made 
in the article of an efficiency of 85 per 


number of lights burning 


cent. for wheels of moderate size, it is 
only fair to note that this wheel is not 
of moderate size, and the Pelton Com- 


pany, the largest concern in the business, 
only claim 80 per cent. in their catalog 
for this size wheel under a similar pres- 
sure of water. As a matter of fact this 
wheel, according to Mr. Powell's letter, 
is receiving 4.4 horse-power, and if its 
efficiency were 85 per cent. and that of 


AMERICAN MACHINIST 


the dynamo only 75 per cent., the thirty 
lamps would be receiving 2,380 watts. 
Taking the outside figure of 4 watts per 
candle power the thirty 16 candle power 
lamps would only use 1,920 watts, and the 
efficiency of the wheel would only be 78 
per cent. 

Even as small a plant as this can ap- 
parently be run as cheaply by a separate 
engine. CHARLES P. PAULDING. 

[The figure given for the cost of water 
was a typographical error. Mr. Powell’s 
letter gave it as .23 cents—not 2.3, as Mr. 
Paulding has it. We make the theoreti- 
cal horse-power of Mr. Powell's figure 
for the flow to be 3.66—not 4.4—which 
first value, under Mr. Paulding’s figures 
for efficiency, would give an output for 
the dynamo of 1,730 watts.—Eb. ] 
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More About Piston Patterns. 


Editor American Machinist: 

In the February 3 issue I see that Mr. 
William Pilton does not thoroughly un- 
derstand my construction of large piston 
patterns, as described December 16, 1897. 
The main object was to make cheap and 
quick. When makiag patterns we always 
try to find thoroughly dried stock, which 
all patterns should be made of, and with 
two or three good coats of varnish the 
headers will not shrink to give the pat- 
tern an elliptical shape. The object in 
leaving spaces of 1-16 inch between the 
strips was to overcome this same trou- 
ble. As to truing, it is not necessary to 
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Fig. J 
THE 


TO HOLD UP CORE 

use a small plane at all, if the lags are 
made, say, I inch wide; and as to making 
the three-part core, the core is lighter, 
easier to handle, has better drying faces 
and does not in any way endanger the 
casting; the other hand, is a 
benefit, for the reason that the core has a 
ventilation and the maker 
has a better chance to make vent. 
Poor ventilation in cores is the cause of 
a great many poor castings. The vent 
is made in the center and on the pasting 
line, up through the small round core. 
The lighting core, when made, has a rod 


but, on 


better core 


his 
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bent, as shown at B, Fig. 1, to be used 
when securing the core to the cope. 
There is a wire run up through the small 
core, as shown at C, Fig. 1, and securely 
fastened. There is no strain on the paste 
or on the small core. 

When setting the cores in the mold 
get two square sticks for each section, 
the size that the outer circle of the cast- 
ing is to be in thickness and the same 
length as the face of the piston; set them 
into the mold, as shown at D, Fig. 2, and 
set the lighting core against them. When 
all are properly set lower the cope, draw 
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Fig. 2 


SETTING THE CORE 


up the core by wires, C, Fig. 1, and fas- 
ten. The the mold serve as 
guides when setting the cores. After 
the cores are thoroughly secured, lift off 
the the take out the 
strips and your mold is ready for final 
closing. 

By Mr. Pilton’s description it seems to 
me that corner a, Fig. 1, would be apt 
rather untrue. As to making in 
segments, it is a good way for small 
work; but as to time, lags could be got- 
ten out and nailed on quicker than saw- 
ing, nailing on and turning segments; 
about 4 to 1 in favor of the former. 

Are the readers to understand that an 
18-inch piston can be finished in three 
hours, including core boxes and all that 
is necessary to get out the castings? If 
so it would be interesting to hear from 
Mr. Pilton as to how it is done. 


G. H. WILLARD. 


strips in 


cope with cores, 


to be 


Worcester, Mass. 
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Hack-Saws, Double Shaper Tool, 
Improvised Die Sinker. 


Editor American Machinst: 

The way I look at it we are not much 
better off in the hack-saw business than 
we were in 1880, when the soft Stubbs 
blade was the only thing, mounted in a 
five-eighth square steel frame, with no 
handle, and filed every time someone else 
used it. If it wouldn’t saw you could 
sharpen it any way, which was some con- 
solation, but now you can’t file ’em, and 
if you haven’t got an eye like an eagle, 
and a like “Doc” Carver, you 
swerve a thousandth of an inch, and she’s 
gone. You feel as though you ought to 
jump onto the kid for snapping the best 
saw you've got; but you feel some afraid 
to for you may get into the same fix I did. 


nerve 
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One day I got some of those nice, flexible 
back hack-saws—cross between a Stubbs 
and a Star. I also devised a brilliant 
scheme for sharpening them. I sent down 
to Besley, in Chicago, and got a pair of 
those thin celluloid wheels, beveled off the 
edge of one of them saw-tooth shape, and 
did a very good job of grinding. I found 
I was the only man in the shop who could 








~X 
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FIG. 1.—HACKSAW IN THE SHAPER. 

be AUT a eae Ss 

do it, and in time the wheels wore out 
and the job got very ornery, and I got 
into the old habit of hunting for “that 
new hack-saw blade” with the rest of 
them. To-day I was thinking over the 
whole thing again, and there is more to 
the hack-saw business than has yet been 
developed. I observe several things; we 
push the saws too fast, and the arm is not 
steady enough to guide them true. I be- 
lieve that shown 
in Fig. 1 is the proper thing to give the 
hack-saw a show. I think the blades 
should be scant 1-16 inch thick, with 
clearance ground same as a B. & S. saw, 
teeth not too fine and frequently ground, 
as explained above, which can be done 
quickly. Of course I know there are ma- 


now a scheme like 


chines in the market which provide in a 
advantages as 


measure the mentioned, 
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FIG. 2—SHAPER CUTTING BOTH WAYS 
and still there are lots of shapers lying 
around with not much to do. The cut- 
ting-off problem is about the most se- 
rious thing a shop has to contend with. 
Mentioning shaper work puts me in 
mind of a tool designed to make shavings 
at both ends of the work—how this is ac- 
complished is shown in Fig. 2. The faces 
of the tool are ground parallel with each 


other, and the clearance is accomplished 
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by the tip the tool gets when entering the 
cut. 

Almost every custom shop finds the need 
frequently for a routing machine on dies 
and such things. Fig. 3 shows how we 
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3—A DIE sINKING RIG. 


FIG. 


have got along without one occasionally 
We robbed the fox lathe of the slide rest, 
bolted it on to the drill press, and there 
L. C. SHARP. 


you are. 
Omaha, Neb. 
AAA 
Backing-Off Attachment for End 
Cutters. 


Editor American Machinist: 

I hardly think this is a new tool, as 
since I made this one I have heard of 
several others, but they were all differ- 
ent from this. So, trusting that it will 
help some of my fellow American ma- 
chinists, I take the liberty of sending you 
a blue print of it. 

A-1 is a heavy or wide-rimmed face 
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taper holes, preferably 24. D D are taper 
pins, fitting the holes, and C C are rollers 
upon them. One pin and roller are used 
for each cutting lip to be backed off. As 
the lathe spindle revolves, one of the roll- 
contact the 
Al fastened to the car- 
riage, thus forcing the carriage forward 
and causing the tool to cut the required 
After pass- 


ers comes in with beveled 


edge of the piece 


clearance on the cutting lip. 
& 


ing A the roller strikes the beveled 
face of the piece B and forces the 
carriage back ready for the next lip, 


and so on continuously. B is made adjust- 
able backwards and torwards for differ- 
ent widths of cutting edges. As soon .s 
the tool has finished its cut on one lip the 
roller should strike the face of B and be- 
the Tools 
made this way hold their shape as long 


gin retrograde movement 
as they last, the same as regular forming 
With the use of this backing off 
attachment a person can make more com- 
plicated tools--thus making one tool do 
the work that formerly took two or more 


J.E.M 


mills. 


not so correctly backed off. 
Peoria, III 
AAA 


How an Elliptic Gear Was Made. 


Editor American Machinist: 


Having described on January 6 how J 


laid out the ellipse for the pitch line of 
the elliptic gear pattern which I made, I 
offer a little account of my further ex- 
perience with it: 

I made the pattern simply to try an 
experiment with, and was therefore not 
so very particular as to its accuracy. In 
my previous letter I said that my centers 
were 77% inches, but found 
that I could alter this dimension slightly, 
so I had a brass gear blank cast, with a 
finished, and cut 63 


afterward I 


thin web, which I 


plate with a number of equidistant, radialayteeth, eight pitch, and, after cutting out 























A BACKING-OFI 


ATTACHMENT 
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the web, I bored the rim to within 3-16 
of an inch of the bottom of the teeth. 

I then laid out an ellipse for the in- 
side (as explained in your number of 
January 6) with a circumference equal to 
that of the bore of my gear rim and had 
it cast in iron. After smoothing up the 
casting a little I put the gear rim in the 
vise and squeezed it up until I could just 





AN ELLIPTICAL GEAR PATTERN. 


enter one edge of my ellipse, at the same 
time being careful to keep the center 
lines together, which I had struck on the 
gear and which were cast in the ellipse. 
There was considerable draft on my el- 
lipse, and when forced in it made a good 
snug fit. I used wooden hubs so as to 
be interchangeable. 

My castings came out of the sand very 
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may, if I were to make any more I should 
most assuredly use the same method. 

I inclose you herewith a photo of the 
pattern so you can tell our friend Grant 
that it looks well if it isn’t absolutely cor- 
rect. M. H. Avery. 
Woonsocket, R. I. 


AAA 
A Double Facing Tool. 


Editor American Machinist: 

In regard to turning and facing disks, 
or gear blanks, such as screw gears, 
about which W. L. S. wrote in your issue 
of February 10, I herewith submit a 


A 
tie & 
A ~ 
B 


American Machinist 


DOUBLE FACING TOOL. 


method which is considered cheaper and 
which has been used in our works for 
some time. 

The sketch shows two adjustable tools, 
A, of square, seli-hardening steel, held in 
a tool holder, B, which holder is clamped 
in the regular “poppet” of an engine 
lathe. With this arrangement both sides 
are faced at once, and the thickness of 
the piece is obtained without calipering. 

The pieces are then strung on an arbor 
and all turned the same diameter at the 








same time. &. BD: «. 
Fitchburg, Mass. 
Fig. 3 
re) 
- . S 





lke 


; 


smooth, and when bored and placed on 
the shafts ran very nicely, although I 
found that they were about 1-32 of an 
inch flat, the 
short diameter was about 1-32 of an inch 
too short, probably due to its being a 
However, be that as it 


too or, in other words, 


“hurry up job.” 











Fig. 2 
COUNTERBORE. 


ANOTHER 


Demagnetizing Tools. 


Editor American Machinist: 
I read with interest the 
“Demagnetizing Tools” in your issue of 


article on 


January 27. 
It seems to me that the method some- 


a3 
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times used to demagnetize watches 
might be employed to good advantage. 
This method can easily be understood 
by the aid of the sketch. Some form of 
a brass spool should be made, as shown. 
The wire a is wrapped on this spool, 


a a 








American Machinist 
DEMAGNETIZING TOOLS, 


tapering to a single turn at the end. The 
tool must be gradually lowered into the 
tube B and then gradually withdrawn. 
The device should be connected with an 
alternating current. 

The theory is this: As the tool is low- 
ered into the coil, at every reversal of 
the current there is a change in the po- 
larity of the magnet; as the tool is 
withdrawn, owing to the lessening num- 








W 
C 
. on } 
Bushing Ww 
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ber of lines of force, the magnetism de- 
creases, until at the end, with a single 
turn of wire, it is practically zero. 
H. S. 
[Where absolute destruction of the 
magnetism is desired, as in watches, this 


form of coil is doubtless superior to the 
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one shown by Mr. Sharp; but for shop 
tools we have no doubt that his form is 
equal to all requirements.—Eb. ] 
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Another Counterbore. 


Editor American Machinist: 

I inclose sketches of a counterbore or 
cutter-bar which has some points in com- 
mon with the one W. A. 
Gowen in your issue of February 3, and 
embodies the suggestions you offered in 
connection with his description. In ad- 
dition to these it has other features that 
will commend it to users of tools of this 
kind. The pilot is made an odd size, in 
this case 43-64, and it is intended to al- 
ways use a bushing and thus preserve the 
size and condition of the pilot. he 
bushing brings up on the shoulder at S$ 
and is made to revolve with the pilot by 
means of the tongue on washer IV, which 
fits in slot A in the end of the pilot. This 
tongue also prevents the screw from be- 
ing forced in too tight should the washer 
come in contact with the bottom of a 
hole. I find no objection to having the 
sleeve and nut combined in one piece, as 
shown in Fig. 1, but if it is desirable to 
obviate all lathe work on the cutters, the 
nut and sleeve can be made, as shown in 
Fig. 2, in which the sleeve is cut out at 
a-a to fit over the cutter as it is left by 
the milling machine or shaper. Three 
screws like B connect the sleeve with the 
nut, and key K insures its coming in 
proper relation to the cutter. Making 
the spanner wrench and the slots in which 
it fits on an angle, as shown in Fig. 3, 
does away with any tendency toward its 
slipping out when in use. W. R. G. 

[One thing that strikes us as peculiar, 
and also peculiarly difficult, about the 
above is the milling of the notches o o 
with the dovetailed shape as shown.— 


Ep. ] 


shown by 
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The Flow of Compressed Air 
Through Orifices. 


BY F. A. HALSEY. 


A correspondent asks for an explana- 
tion of the formula, given in “Kent’s 
Pocket Book,” for the velocity of alr 
through orifices: 

Vv J 2k A, 
saying that no method is given for find- 
ing h. 

The formula will be recognized as the 
usual one for the flow of fluids or the 
falling of bodies. With fluids A is the 
head at the orifice, but with gases it is a 
calculated head from the pres- 
sure and density of the gas. Without go- 
ing into the steps of the transformation 
the formula may be made to read, for 
air: 


derived 


/ 


V = aX 37.8S px pl 


in which 
V =volume of air flowing per minute, 
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measured at the pressure of the 
atmosphere and in cubic feet; 
a = area oi the orifice in square inches; 
p =absolute pressure of the air behind 


orifice in pounds per square inch; 

p'= gage pressure of the air behind 
orifice in pounds per square inch. 

The formula, as written, gives the theo- 
retical discharge. 
ments worthy of the name to determine 


I know of no experi- 


the coefficient of discharge, but have seen 
which, while 


gave an 


some rough observations, 
somewhat discordant, average 
coefficient of about .75. Our correspond- 
ent’s case is of a %-inch pipe, 6 inches 
long, for which the coefficient would 
probably be somewhat less than this. 
The occurrence of this problem is suf- 
ficiently frequent to justify accurate ex- 
periments for the determination of the 
Now that 
engineering schools are obtaining experi- 
mental air compressors through the lib- 
erality of manufacturers we may hope to 
have this as well as other practical prob- 
connected with the 
pressed air solved and a return thereby 
made to the donors of the machines. 


AAA 


coefficient of discharge. our 


lems use of com- 


Arming Your Country’s Enemies. 


Some time ago a Birmingham firm was 
stopped in its operations of making and 
supplying arms to some African tribes, 
with whom Great Britain is at war. The 
“London Mail” thus refers to the inci- 
dent: 

‘A correspondent complains that if we 
Armstrong & Co. 
other firms to build battleships for for- 


eign powers we ought not to object 10 


allow Messrs. and 


other firms sending guns and rifles to the 


traders who supply the Afridis. The 
cases are, of course, absolutely dissimilar 
To begin with, if we were at war with 


Chili, as we are at war with the Afridis, 
we should not allow Messrs. Armstrong 
to send our enemies ships. On the con- 
trary, we should very probably requisi- 
tion the enemics’ ships that were finish- 
ing in our yards. The argument in favor 


of encouraging our manufacturers to 


make for foreign powers is that by so do- 
ing we establish a monopoly of the trade 
and insure unparalleled resources in war 
time. It is an enormous advantage to be 
able to build a warship in half the time 
America takes; it is no advantage to har- 
bor a Parsee firm that trades Belgian and 
Birmingham rifles to our tribesmen ene- 
mies.” 


AAA 
Station Stops on the London Rail- 


ways. 


No error seems more persistent than 
that British 
cars, with their compartments and side 


which ascribes to railway 
doors, the ability to make shorter stops 
than our 
two doors, one at either end of a car. 


The “Scientific American,” which ought 


American trains can with only 
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to know better, commenting upon ru- 


mored changes in the motive power of 
London’s underground railways, says: 
“The service was prompt and frequent 


and on account of the side doors, one at 


each pair of seats, discharging directly on 


¢ t} ] 


to the platiorm, trains were emptied 
more rapidly and stops were briefer than 
on our own elevated lines, where the pas- 


sengers have only two means of exit from 
the car.” 

Gazette,” 
who not only ought to, but does, know 
the truth about this matter, says that this 


‘he editor of the “Railroad 


is misinformation, and that stops on the 


London underground roads _ average 


about 30 seconds, and on the New York 
elevated roads they are about 10 to 15 
seconds 


The 
stops last spring on the London under 


present writer timed a number of 


ground roads and found them to average 
about 29 seconds, and at the same time 
noted what appears to be the chief reason 
why stops are so long with the English 
style of car. People do get out of them 
quickly, but they cannot get into them 
after 
compartment, there is no opportunity to 


quickly because, once entering a 
go to another part of the train until the 
next stop, and consequently some care 
and discretion have to be used in choos- 
ing which particular door to enter. First, 
a compartment cf a certain class must be 
chosen, and then one of that class must 
be found in which smoking is allowed, or 
prohibited, according to the preference of 
the passenger, and, finally, a 
the 


regulations regarding smoking, and that 


compart 


ment of proper class, with suitable 


has a vacant seat must be found. Then, 


when two or more wish to ride together, 


or when a man, with wife and two or 


more children, is looking for a compart- 
ment in which all can ride together, the 
d.fficult, and its 


walking 


problem is sometimes 


solution often much 


requires 
back and forth on the platform and anx 
and doors, 


An Ameri 


ious peering into windows 
etc., all of which takes time. 
can train can be entered at any point and 
while the train is 


seats found afterward, 


in motion 
AAA 
Under the metric system the usual unit 


gages, 


1 general steam 


of pressure for steam indicator 


diagrams an practice is 


the kilogram per square centimeter, the 


kilogram being 2.2048 pounds, the centi 
meter .3937 inch and the square centi 
meter .155 square inch. Then a kilo 
gram per square centimeter is 14.225 
pounds per square inch (a little less than 
one atmosphere), and to convert the 
pressure by metric units into pounds per 


square inch this 14.225 is used as a 


mul 


tiplier To convert pounds per square 


inch into metric units the reciprocal of 


the above, or .0703 is used as the mul 


tiplier. 
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Government Manufacturing Opera- 
tions—The Springfield Armory 
For some time past there has been 

trouble at the Springfield Armory, grow- 

ing, primarily, we are constrained to say, 
out of the fact that Colonel Mordecai, 
who has been in command there, knows 
much more of military discipline and red 
tape than of manufacturing operations. 
The trouble finally was made the subject 
of investigation by army officers at Wash- 
ington, with the result that Colonel Mor- 
decai changes places with Colonel Ar- 
nold, who has been in charge of Water- 
vliet Arsenal. Whether this will help 
matters or not we are not prepared to 
but it would look like merely a 
transposition of troubles. Both these 
men are, so far as we know to the con- 
trary, well enough in their proper places; 
that either of them 
knows much of manufacturing opera- 
tions in a practical way is an ab- 
surdity. Both must depend upon trained 
mechanics and engineers to do the work 


say; 


but to pretend 
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which they themselves are generally 
credited with doing, and which the War 
Department is supposed to think that 
they actually do perform. Practically 
all, however, that either of them can 
actually do, and all that any man trained 
as they have been can do, is to impose 
military red tape and annoying regula- 
tions upon civilians who are irritated by 
them and upon operations that are hin- 
dered by them. 

An army officer may be supposed to 
know what desirable features a gun 
should possess and should be depended 
upon to determine and specify those; 
but the responsible men in charge of 
Springfield Armory, Watervliet Arsenal 
and all other Government manufacturing 
establishments should be civilian trained 
mechanics and experienced managers of 
proven ability. 

It is true that a paper certifying to 
Colonel Mordecai’s ability and great 
success as manager of the Springfield 
Armory was circulated among the manu- 
facturers of Springfield and vicinity, and 
was quite generally signed by them. But 
such a paper, in our opinion, signifies 
absolutely nothing whatever, except that 
it again shows the proverbial willingness 
of men to sign petitions, recommenda- 
tions, etc., when the act of doing so in- 
volves no particular responsibility on 
their part. 

We venture to say that not a single 
one of the manufacturers who signed this 
certificate of ability in behalf of Colonel 
Mordecai would for one moment enter- 
tain the idea of putting him in charge 
of his own establishment as superintend- 
ent and with full power. Furthermore, 
no successful manufacturing establish- 
ments in Springfield nor elsewhere is, 
ever has, or ever can be kept in opera- 
tion by such methods. 

The men employed at the Springfield 
Armory have enjoyed the reputation of 
being equal in skill and general efficiency 
to similar bodies of men anywhere. This 
has been because the immediate prede- 
cessor of Colonel Mordecai was disposed 
to give them a chance to be so, and to 
so manage things that good and self- 
respecting mechanics could remain there 
and develop themselves, as they are in 
the habit of doing elsewhere. 

Colonel Mordecai has pursued a course 
there which always has been and must 
be utterly inconsistent with anything like 
general efficiency in a manufacturing 
establishment, where highly skilled labor 
is employed. In addition to utterly 
senseless imposition of red tape, he has, 
for one thing, abolished the office of 
Master Armorer, evidently under the im- 
pression that he could himself fill the 
duties of that position and make a rec- 
ord for himself for economy. Then, in 
furtherance of that same record idea, he 
has heavily reduced wages, in some cases 
at least where there seemed no good rea- 
son for reduction. 
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It is that some of the 
manufacturers signed the paper 
above referred to were impelled to do so 
because they thought Colonel Mordecai 
had rendered a service to Springfield 
manufacturers by reducing the standard 
of wages. So far as we know no Spring- 
field paper ever contained an advertise- 
ment for skilled men saying ‘No ar- 
mory men need apply.” This has been 
done in the case of different navy yard 
employés, however, and by indorsing 
Colonel Mordecai’s administration those 
who did it have simply indorsed the 
methods by which such a condition of 
affairs is brought about. The cheapest 
good work is not produced in that city 
in which the lowest wages are paid for 
skilled labor. 

The fact is, however, that, as we be- 
lieve and have previously said, manufac- 
turing operations for the Government 
should not be in charge of the army 
or of the navy at all, but should be in 
charge of a department of the Govern- 
ment which might properly be called the 
Department of Manufactures, whose 
official head should be a Cabinet officer, 
and which department should have 
charge of all matters pertaining to man- 
ufacturing, the same as the Department 
of Agriculture now has of agricultural 


charged 
who 


matters. 

The men in immediate charge of man- 
ufacturing could then be 
civilians, chosen and retained on account 
of their fitness for their positions. The 
present practice of placing military 
officers in authority over civilians con- 
ducting manufacturing operations in- 
volving skill of management and execu- 
tion is an anomaly; and, considering all 
that American mechanics and engineers 
have contributed to the world’s advance- 
ment, is an outrageous injustice to them. 

The present system, while it requires 
the removal of a notoriously inefficient 
man, as in this case, too often does not 
permit an exceptionally good man who 
may happen to get into his right place 
to remain there. This is illustrated by 


operations 


the case of Mordecai’s predecessor, 
Colonel Buffington. He was a good 
man for the -place, and was _ probably 


assigned to it by some accident or fortui- 
tous circumstance rather than by design, 
though we are not definitely informed 
on that point. We are definitely in- 
formed, however, as to the-fact that jeal- 
ousy of him, inspired by his unusual suc- 
cess in the management of the armory, 
led to his being transferred to an ob- 
scure powder factory, in which position 
correctly that his 
not menace the chances 
others having a 


it was calculated 
abilities would 
of advancement of 
stronger pull. 
A AA 
Practical Hydraulics. 
In another column will be found an 
article by Mr. E. Sherman Gould on the 
“Flow of Water in Pipes,” of which 
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those who have such problems to solve 
should take special note. 
There is no subject connected with 
practical engineering which from a first 
principle point of view is more involved 
than hydraulics, and, as Mr. Gould says, 
reference to pocket books, in attempting 
to solve a problem of this kind, leads one 
into a tangle from which most men ob- 
tain little help. Of Mr. Gould 
has not covered the whole field of hy- 
draulics. The flow of open 
channels, through orifices, over wiers, in 
partly filled pipes, etc., is not touched, 
but the flow in closed and filled pipes, 
which mostly interests our readers, is re- 
duced to simpler form than we have be- 
fore seen it. 

Mr. Gould is a specialist in water works 
construction, and our readers may rely 
implicitly on his statements. 


AAA 
Testing Lathes. 


Some time ago we published some ar- 
ticles treating the subject of error limits 
in machine tools. These attracted con- 
siderable attention and called out a num- 
ber of inquiries from men who wished to 
know what error limits should be allowed 
in lathes and other tools, and the best 
methods of determining what errors ex- 
isted and the magnitude of them. 

The first of these questions we do not 
think The 
limit of permissible error will vary with 
that 
be intolerable for one man doing a cer- 
tain kind of work would never be discov- 
ered by another man doing a different, 
kind of 


course 


water in 


can be definitely answered 


circumstances, and an error would 


though not necessarily inferior, 
work. 

The second part of the inquiry, 1. e. 
how to test a lathe, we think may be said 
to be very satisfactorily answered in the 
article on that subject published 
where in this issue. Much has been writ- 
ten on this subject, but so far as we know 


else- 


no method has previously been described 
which did not the making of 
more or less apparatus as a preliminary 
to the work of testing. In the method 
described absolutely nothing need be 
made for the purpose, yet the test is com- 
plete and can be made to any degree of 
refinement called for within the skill of 
the The method should be 
frequently used. It can do much to im- 
prove the character and reduce the cost 


involve 


operator. 


of doing good lathe work. 
A AA 
American Machine Tools in 


England. 

Our readers are, we presume, familiar 
with the fact that we publish many com- 
munications containing statements and 
expressions of opinion with which we 
ourselves do not agree. 

In the last issue of last year we pub- 
lished an article which first appeared in 
of London. It was writ- 


“Engineering,” 
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ten by Mr. Joseph Horner, and we con- 
sidered it an interesting criticism of some 
English affairs, which, however, we 
would not have published had it not been 
written by an Englishman. So far as we 
have observed no reply to Mr. Horner's 
article has been printed in the journal in 
which it originally appeared, but we print 
elsewhere in this 
another Englishman 


soth the original article and the reply 


issue a reply to it by 


by Mr. Austin contain statements which 
we cannot agree with. 
all of these, but it may be well to refer to 
some of those which occur in the latter 
communication. 

We can assure Mr. Austin that there is 
no considerable 
manufacturers 
that good tool-making is a condition to 
the 
screw machines, and in our humble opin 
ion the fact that American 
ers have generally arrived at very clear 


We cannot note 


number of American 


who do not understand 


successful operation of automatic 


manufactur- 
ideas on that point is just where they 


have an important Good 
tool-making is at the foundation, and is, 


advantage. 


we believe, the main cause of our success 
as manufacturers. Our mechanics know 
how to make good tools and keep them 
in good working order, and our manu- 
facturers are willing to spend the money 
necessary to pay for them. Perhaps this 
fact has something to do with the circum- 
stance that it is by no means the case 
that he 
machines 


here who operates automatic 


screw must be satisfied with 


work inferior to that made on machines 
with hand-operated turrets. 

As to comparative workmanship in ma- 
chine construction we think it is doubtful 
if comparisons can be accurately and at 
the same time broadly made as between 
We 
not much choice between the best 


the two countries. believe there is 
work 
of the two countries so far as accuracy is 
concerned, and the same may be said of 
the worst work, perhaps, 1. ¢., it is about 
equally bad whether 
England. 

In regard to cast-on or bolted-on lugs 
both here. We 
think that a lug can be bolted to a lathe 


bed so securely that no error or trouble 


made here or in 


practices are followed 


caused by its springing will ever mani- 
fest itself, and as for placing collars at 
both ends of lathe lead-screws, that was 
the former practice but has been 
generally abandoned in the belief that, 


here, 


considering the fact that screws expand 
and contract by changes of temperature, 
it is better to place both collars at one 
opportunity for free con- 
traction and expansion at the other. We 
think that the that a lathe lead- 
screw should be always in tension is a 
mistaken attributable in part, per- 
haps, to the fact that the carriage of an 
English lathe usually offers much more 


end and leave 
notion 


one, 


resistance to movement than is the case 


with our lathes. In no case of threading 


should the resistance be sufficient to 
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cause trouble from buckling or from the 
fact that the screw is slightly lengthened 
by tensile stress and shortened by com- 
pressive stress. Other errors in ordinary 


screw cutting, whether it is done in an 
English or in an American lathe, are like- 
ly to be much more important. 

Finally, we may say that by the well- 
rules of logic it is 
that 


more possible causes of 


established not per- 


missible to declare one of two or 
a given effect is 
the true or only cause until it is proven to 
be so, and it is at least possible that the 
relative merits of English and American 
machine tools have an important bearing 
upon the fact that our tools go to Eng 


land, but that English tools do not come 


here. We do not assert that this is posi- 
tively demonstrated, but it seems a fair 
inference from the evidence that can be 


found, not only in Great Britain, but all 


over Europe 


AAA 


Royalty Payments on a Grip 
Mechanism. 


A case of some interest to inventors, 


to employers of inventors and to users 
of patented inventions generally was de- 
cided a few days » in tl l dl 
Charles I. Earll 


States Circuit Court 

was employed by the Metropolitan Trac- 
tion Company, of New York, which 
owned the Broadway and the Seventh 
avenue lines. He was a draftsman, and 
while working for the company above 
named invented a grip mechanism, a 
work to which he was assigned. A pat- 
ent was granted upon this grip in 1894, 
and by the terms of the agreement the 


company named was to have the right 
to use the invention without payment of 
royalties Earll pay- 
ment of royalties, claiming that the pres- 
ent Metropolitan the 
one with which he made the agreement 
under it. The Court 


Metropolitan had 


brought suit for 


Company is not 


and has no right 
held that the 
acquired by succession the rights to the 


present 


invention on those lines owned by the 
original company at the time the agree- 
ment was made, but decides that royalty 


must be paid for the use of the grip on 


other lines owned or operated by the 
present company, but which were not 
owned or operated by the company with 
which Earll made his agreement 

A A A 


Effect of Strike Settlement on 
Export of Machine Tools. 


We have taken occasion to make some 
inquiry among leading tool builders who 
considerable business 


the settlement 


doing 
abroad as to the 
of the engineers’ strike so far perceptible. 
Some of 


have been 


effect of 
The reports differ very widely. 
our correspondents report a very decided 
others who 


as likely 


increase of orders, while 


would be thought to be fully 
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to feel the effects of the settlement 
there has been no perceptible change. 

The general impression is that British 
manufacturers result of the 
new conditions, buy American tools in 
increased numbers during the next few 
but this increased buying is ex- 


say 


will, as a 


years; 
pected to take place mainly in the smaller 


and medium sizes. 
On the other hand, the settlement is 
expected to make English competition 


on the Continent more vigorous, and 


this will especially be felt in the heavier 
tools. In fact, we are informed of one 


important order which had been given 


soon be 


to an English shop and will 
filled there, but which, had the strike 
continued a short time longer, would 


have been withdrawn and placed here. 

One American builder, 
doing a large business abroad, states his 
emphatic belief that his foreign business 
He 


because he 


who has been 


sells his 


people 


will increase. declares he 


tools abroad finds 
there who prefer them to any tools they 
can buy of European manufacture, and 
he confidently expects to maintain this 
lead; declaring also that, quality for 
quality, he can build tools and put them 


down in European shops at as low cost 


as builders in any other country can 
do it. 
AAA 
What is said to be the largest and 
finest private yacht ever built in this 


country was launched on the roth inst 
at Wilmington, Del. The vessel has been 
built for Howard Gould, who inherited 
a fragment of Jay Gould’s fortune—a 
mere bagatelle—George Gould being the 
principal heir. The yacht is 272 feet 
long, 36 feet beam, and is magnificently 
fitted up, among her other novel features 
being a very complete and fully equipped 
armory. The engine cylinders are 18 
inches, 28 inches and 45 inches diameter, 
30 inches stroke. There are two sets of 
engines; 450 tons of coal can be carried. 
The yacht is said to have cost “not more 
than $500,000.” Sixty men will be re 
quired to navigate her, and the yearly 
cost of running the vessel will, it is said, 
amount to about $100,000. 


AA A 


Questions and Answers. 


Name“and address of writer must accompany 
Questions must pertain to our 
We can- 


every question. 
specialties and be of general interest. 
not undertake to answer questions by mail 

(18) H. L.. Troy, N. Y., asks what is 
the usual practice in measuring the depth 
of keyseats in pulleys and shafting? Is 
the depth measured at the edge of the 
keyseat or from the circle at the center? 
A.—The usual practice is to measure the 
depth at the side of the keyseat, though 
sometimes it is conrenient to determine 
the corresponding depth for the middle 
of the kevseat measured from the circum- 
ference of the shaft, and this depth is then 
used in sinking milling cutters into the 
shaft, the measurement being made by 
the micrometer, with the touching point 
of the milling cutter as the basis of the 
measurement. 
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(19) A. A. E., Detroit, Mich., has a 
beam supported and loaded as shown in 
the sketch, and he asks: What are the 
bending moments at S and C and how 
are they calculated? A.—This question 
appeared a few weeks ago, and we re- 
peat it now with our answer, because the 
illustration designed to go with it was 
inadvertently omitted. In cases of this 
kind determine the magnitude of the re- 
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actions of the support and consider them 
as applied forces acting upward. In the 
present case it is obvious that reactions S 
and S’ are each equal to P and P’ or gooo 
pounds. ‘To find the bending moment 
at any section consider the forces which 
act downward as positive and _ those 
which act upward as negative, and take 
the algebraic sum of the moments of all 
forces on one side of the section. At S 
or S’ the moment is that of P or P’ only, 
or 18 & 9000 = 162000-inch pounds. At 
C the moment of P is 36 & go0o0 = 324000 
inch pounds and that of S is 18 & g000 = 
162000-inch pounds. The moment of P 
is positive and that of S negative, the 
algebraic sum being 162000-inch pounds— 
the resultant moment at C. Note that 
the same moment will be obtained for all 
points between S and S’. Thus take S” 
where the moment of P is 27 & 9000 = 
243000-inch pounds, while the moment 
of S is 9 X 9000 = 81000-inch pounds, 
the resultant being as before 162000 
We have disregarded the inclined action 
of the bale, as we infer that your perplex- 
ity does not relate to that. 


AAA 
Electricity’s Unique Advantage. 


In the third of the Columbia Univer- 
sity lectures upon electrical engineering 
at the American Museum of Natural His- 
tory on February 10, the lecturer, Dr. A. 
FE. Kennelly, was. the 
“Transmission of Energy,” 
had, perhaps, if strictly adhering to his 
subject, less to communicate than either 


whose topic 


Electrical 


of his predecessors, and yet in certain 
was to the listener the 
all. In the trans- 
mission of power by water, by steam or 
usually a 
pressure 


lines his lecture 


most suggestive of 


by compressed air we have 


choice between high with a 
given volume, or lower pressure with a 
The 


and 


greater volume. 


the 


commensurately 


employment of high pressure 


the small volume is with water or 


gases 


by no means an unmixed gain of econ- 


omy in transmission. The size of the 
conveyor is reduced, but its strength 
must be at the same time increased. We 
may transmit compressed air, for in- 
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stance, through a 6-inch pipe and at a 
pressure of 90 pounds to the inch, or we 
may transmit its equivalent through a 
2-inch pipe, but at a pressure of, say, not 
less than 1,000 pounds to the inch. The 
difference in the strength of pipe required 
is evident, and the necessity of greater 
precautions against leakage. 

In the transmission of electrical energy 
conditions occur quite analogous to the 
pressure and volume of water, steam or 
air, and there is usually with it also a 
similar choice of high pressure, or volt- 
age, with small volume, or amperage, or 
vice versa. With electricity this gives a 
choice between the possible and the im- 
possible in transmission much more pro- 
than the other 


The use of high voltage has 


nounced with any of 
agencies. 
greatly increased the possibilities of long 
distance power transmission. With low 
voltage the mere cost of the wire for 
transmission soon becomes prohibitive, 
but the increase of pressure secures a re- 
duction in the cost of the line much 
greater than is the case with piping for 
air or liquids. No additional mechanical 
strength is called for as with piping, but 
leakages occur quite similarly. 

In the transmission of electrical energy 
to great distances or in great amount the 
transformer plays an important part. 
Here is a unique and, as some might say, 
an unfair advantage which electricity has 
over everything else. With mechanical 
pressures and with temperatures the hith- 
erto uncircumvented tendency is always 
torun down. To change from the higher 
pressure to the lower or from the higher 
temperature to the lower without inequit- 
able loss is simple enough; but to change 
in the other direction is practically im- 
We indeed mechanical 
means such as the hydraulic ram or an 
additional and complicated air compress- 
or, but nothing economically to corre- 


possible. have 


spond to the step-up and step-down elec 
trical transformers. The electrical engi- 
neer produces his current as cheaply and 
as best he may: then by his transformer 
he packs it for its journey; at the other 
end, or at different points along the line 
he draws it off and transforms it again 
to exactly suit his then special purpose. 

The above is by no means a sketch of 


the lecture, and much of it is what 
was not said, vet all deducible from 

with little effort. Much that was rather 
looked for and which might have been 
so easily said was not. The subject of the 
transmission of electrical energy is per- 


haps, in an economic view, its most vu! 


nerable point, but not a word was of- 


fered or suggested as to the cost of trans- 
mission or of the losses in transmission, 
uncertain and 
most 


however, that 


the one thing most con- 


which all anxious to 


All 


electricity is the safest known means of 


cerning are 


know. were assured, 


power transmission, and some informa 
tion as to the dangers from the electric 


current was given \ horse is killed 
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much easier than man. A current of 
100 volts, as from an incandescent light 
circuit, is hardly worth noticing: the 
usual current of a trolley line, say 500 
volts, will not kill a healthy man; from 


current is usually 


1,000 volts upward the 
fatal to human life 


A A A 
Foreign News Notes. 


Caracas, 
electric railway service 
Peru will soon offer, 
principal cities, 
stallation of electric light plants 
The 
plaining of 


Venezuela, is open for an 


through all of her 
opportunities for the in 


Buene S 
the 


\yres importers are com- 
American methods of 
packing electrical machinery. Shipments 
from England are received in better con 
dition. 
Electrical manufacturers will soon be 
given an opportunity to bid on the trans 
formation of the street railways of Mex 
ico to electric motor systems. $5,000,000 


will be expended in the enterprise 


Guatemala admits electric batteries, 


uncharged, free of duty, if they are in 
tended for public use. The duty on gal 


vanized iron wire and insulated copper 
wire for electrical purposes, and electrical 
apparatus, are subject to duty upon their 
gross weight. 

In Belize, British Honduras, there will 
soon be a call for a complete fire appa 
ratus, which is expected to include two 
ladders, water 
tower, mains and hydrants. Albert E. 
Morton, United States Consul, will fur- 


nish all necessary information. 


steamers, hose, trucks, 


An opening is being made in Mexico 
for agricultural machinery by the devel- 
opment of that country’s boundless re- 
sources and wealth. Our capital is also 
largely interested in the development of 
its mines, and this gives opportunity for 


our manufacturers. Manufacturing, in 
all its varied forms, is being developed, 
and here again there is a call for new 


machinery. 
The 
turers of machinery, also those of mining 
should be 
While it 


attention of American manufac 


and engineering equipments, 


called to the Bolivian markets 


has been exceedingly difficult to obtain 
official statistics it is obvious to onlook- 
ers that there is going to be a boom in 


mining, and, as a result, small but good 


orders may be picked up most any time 
for machinery and implements. A diffi- 
culty to be overcome is the mule ser 


* vice used in transportation 


A. F 


[TENNILLI 


Washington, D. C 
A A A 
Obituary. 

Gottlieb Moyer the oldest retired 
ironmaster of Pennsylvania, died at St. 
Lawrence, Pa., on February 24 Mr. 
Mover [ old He 


was ninety-lour vears 


was operating torges the 


country east 


of Reading more than se 
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is father having been in the same busi- 


ness before him. 


He sold iron as high 
is $100 a ton, and mad 
He 
Most of his 


~} 


money rapidly 


was in the business over fifty years 


property was distributed to 


his 


ildren years ago 

John superintendent of the 
lamarack-Osceola Stamp Mills, died at 
South Mich., 


Gundry, 


Lake Linden, February 5, 


1898 Mr. Gundry was born in Corn 
wall, England, in 1839, going to the 
copper region of Michigan when twelve 
years old and learning the machinist’ 
trade His ability and reliability led to 


his advancement, and he had been supet 


intendent of mine machinery, or stamp 
mills, for more than a quarter of a cen- 
tury 
AAA 
Personal. 
Kindly oblige us by sending in per- 
sonal items regarding changes of fore- 


men, superintendents and others promi- 
nently connected with the machine busi- 
ness. 

Dr Edgar 
and 
Michigan College of Mines, has resigned. 


Kidwell, Professor of 


Mechanical Electrical Engineering, 
when it 


he did 
much toward bringing it up to its pres- 


Joining the institution in 1890, 


was in the organization 


Stage, 


ent eminence, and his contributions to 
this and other technical journals on sub- 
jects connected with technical education 


have attracted much attention 


A AA 
C. W. Burton, Griffiths & Co., 
don, 
a number of our American tool builders, 


of Lon- 


who are British representatives of 


inform us that they have moved into new 
and much more commodious quarters at 


Nos. 1, 2 and 3 Ludgate square, Ludgate 


Hill, London, E. C. The new ware- 
house and showrooms have over 7,000 
square feet of floor space, and are well 


equipped with hoists and every facility 
for handling and exhibiting machinery 
At the same time 
the old 


Victoria street, for showrooms 
AAA 


The superintendent of one of the large 


it is the intention to re- 


tain warehouse, at 158 Queen 


pump companies in describing a power 
pump recently built says: “A power 
pump differs from a steam pump inas 
much as it derives its motive power from 
water or electricity and not from steam.” 


There is rather too much of this in circu- 
lation among people who certainly know 


better. Electricity 


=e 
arives 


nothing, ex- 
ept as it is itself first driven 
AAA 
the 


houses in this city t 


latest flat or apartment 


he occupants are 
spared the troubl of handling or look- 


ing after ice \ refrigerating plant is 
provided for the entire building, and run 
by the engineer, and pipes are then laid 


oO eacn ( y 


Commercial Review. 


NEW YORK, Saturday Evening, Feb. 26, 1898 
WOOD-WORKING M INERY 
In wood-w ng 1 ery 1 sO 
vy ot ( t SW te i il d 
1 epocl pre d 
tions — t least, do w udge trom 
the talk in oft n New Ye city 
This branch of industry ha id to strug 
gle against so many adverse intluences 
that V rable report from it is pecu- 
irly gratifying. There is not the future 
for wood-working machinery that there 
stort y other lines d a boom in it 
S most possibility, now or 
it any other time but there cert ly 
ire signs that it 18 returning to a fie Ith 
ier basis than heretofore 
The topic of chief interest in this de 


partment of the market is naturally the 


progress of the American Wood-Work 
ing Machinery Company, which was 
formed during the latter part of 1807 by 
a consolidation of existing companies 
This has now become a going con- 
cern,” with its system of sales agencies 
throughout the country, and from the 
sign-board put up beside the door of its 
local selling office can be read in black 
and gold an answer to the mooted ques- 
tion, Who is in it and who not 

The concerns to which it ha uc- 
ceeded are eleven in number, to wit: 
F. H. Clement Company, Glen Cove Ma 
chine Company Goodell & Water 


Hovt & Brothet 


Machine Company 


Rowley & Hermance, 


Company, Lehman 
Milwaukee Sander Manufacturing Com 
Rogers & Co., the 
Young 


pany, C. B 
Houston 


Company, Brothers 


Company, Williamsport Machine Com 
pany 

From this list it may be seen that the 
J. A. Fay & Egan Company, of Cincin 


nati, which was one of the chief origina- 
consolidation, has not be 


Neither has the S. A 
Woods Company, of 


tors of the 
come 


a part ol it 


Boston, which, ac- 


cording to the newspapers, had been 
bought out by it just after its organiza 
tion 
The two of the older concerns which 
seem to constitute the controlling el 
ment in the .ew organization are thi 
Glen Cove Machine Company fi Oo 
Rowley & Hermanes The present exe 
itive tl American Wood 
Wor ¢ Machinery Company are at 50 
Broadway, N York, hitherto the home 
of tl Gl ( e Machine Company 
The Eastern sales office is at 109 Liberty 
street. wl yt r ¢ Vv <« ( B 
Rog & ( ited The New 
Yu | cover 
| tec Stat t 
is the M but the State of Penn- 
Sy 1 d to om Will il 
port | t y west of the Miss 
Pt ntrolled from the Chi 
‘ I d { the Pacific Coast It is 
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said that the company is closing some of | counts from 45 per cent., the former fig- 


the shops under its control. 
From the fact that the Fay-Egan, the 


Berlin, the S. A. Woods and other im- | 
portant concerns are not included in the | 


new company it will readily be perceived 


that the plan of creating a monopoly in | 


the wood-working machinery market, if 
such were originally the intention, has by 
no means been carried out. The com- 
pany cannot be charged with being a 
“trust” which can endanger competition 
or raise prices to exorbitant figures. 
furnishes a means by which a number of 
concerns, several of them weak ones, 
have united for their mutual satisfaction, 
leaving the producing facilities of the 
market amply well distributed between 
itself and rival interests. 

We have talked with the New York 
representatives of several concerns not 
included in the consolidation, and they 
did not seem in the least worried over the 


new conditions they had to face. In fact 


the sentiment is rather that outside shops 


will be benefited thereby. This is obvi- 
ous from at least two causes. First, the 
competition is much narrowed. A cer- 
tain seller tells us that some seven out 
of the eleven consolidated companies 
were direct competitors of his, so that 
has only one opponent to bid 
It is easy 
his 


now he 
against in the place of seven. 
to see that the of 
rivals either intentionally or accidentally 
hitting below his figures are materially 
diminished. Second, it is inevitable that 
in the merger of an old company into a 
new one with a new name some of the 
good will belonging to the former one 
will be lost. A customer who has been 
in the habit of dealing with a particular 
company for years and has come to re- 
gard it as an old friend,and then comes to 
find it masquerading under a new name 
with new officers and new interests in- 
volved, will be likely to feel that he has 
nothing in common with it any longer, 
and to fall readily into the hands of one 
of its rivals. To show that this is no 
idle speculation we may mention having 
heard of an illustration of it in the sale 
of a planer and matcher by an outside 
company the other day, which 
would not have been sold by it but for 
the consolidation. This may be very un- 
just to the consolidated company, because 
the tool it offers for sale may be identical 
with that on the market before the mer- 
ger. We daresay, however, that there 
are other considerations, 
such as avoidance of diffuse effort in’ do- 
ing business, which compensate for the 
disadvantages to which we have alluded, 
and we hope for their own sake that the 
merged companies will not so obscure 
their personality as to lose the custom- 
ers which they have won by their good 
service in the past. 

In regard to the matter of prices it is 
said that the American Wood-Working 
Machinery Company has diminished dis- 


chances one of 


only 


economical 


It | 





ure, to 40 per cent., and that these firmer 
figures are likely to be held better on 
small machinery than on large. 

Business is reported active with the 
J. A. Fay & Egan Company, of Cincin- 
nati. Among the most important of re- 
cent orders was that for nearly thirty 
car-building machines for the John Ste- | 
phenson Car Works. 

PITTSBURG REPORT FOR FEBRUARY. 

During the past few weeks there has | 
been quite a marked degree of activity 
shown in the raw iron market, especially 
in this district. Probably the largest deal 
consummated for some time past was 
that made by the Carnegie Steel Com- 
pany, Limited, which purchased about 
100,000 tons of pig. This deal strength- 
ened the general market considerably, 
and a great deal of interest has since been 
manifest. The purchasers concluded that 
“bottom” prices had about been reached, 
which later resulted in more activity and 
a higher notch in figures. This move- 
ment in pig iron will result in an in- 
creased activity in finished lines. 

Rolling mill machinery, as far as the 
demand is concerned, is about holding 
its own. The main cause for complaint 
is the exceedingly low prices that must 
be made At present 
there are several large contracts pending 
which may be closed at any time. The 
Frank-Kneeland Machine Company has 
been successful in securing orders for 
mill machinery, particularly those for the 
Carnegie Steel Company’s new blooming 
mill at Homestead, and the new rolling 
mill plant of the Old Meadow Rolling 
Mill Company at Scottdale, Pa. The 
Leechburg Foundry & Machine Com- 
pany has also contracted to furnish the 
Shenango Valley Steel & Tin Plate Com- 
pany, of New Castle, Pa., with thirty 
doubling shears, this probably being the 
largest order ever given for doubling 
shears to a single concern. The new 
universal mill (plans of which are about 
prepared) which the Carnegie Steel 
Company is to erect will be of the most 
modern Electric cranes 
and other improved machinery will be in- 
stalled. 

The engine and boiler builders of this 
locality are pretty well filled up with 
orders, and are kept busy figuring on 
new work. The Epping-Carpenter Com- 
pany,of Pittsburg,manufacturer of steam 
pumps, is to erect a new plant and will 
install a power plant of about 150 horse- 
The American Steel 
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Business Specials. 


Gear wheels, gear cutting. Grant; see page 20. 
Power hammers, Jenkins & Lingle, Bellefonte, Pa. 
Forming Lathes. Mer. Mach. Tool Co., Meriden, Conn 
Selden Packing for stuffing box, with or without rub- 
bercore. Randolph Brandt, 38 Cortlandt st., N. ¥ 
Wanted—One machine shop in every county to manu- 
facture my Patent Balance Slide Valve. 


to secure work. 


construction. 


power. 


| 251 Birch street, Cleveland, Ohio, 


Casting | 


Geo. Wolf, | 


Wants. 


Situations and Help Advertisements only 
inserted under this head. Rate 30 cents a 
line for each insertion. About seven words 
make a line. The cash and copy should be 
sent - —_ us not later brs Saturday morn- 
ing for ensuing week’s issue. aswers 
addressed to our care will be forwarded. 


Situations Wanted. 


Mechanical draftsman, 7 yrs, exp.” Box 96, AM. Maca. 
Al diesinker,7y’s. exp., wantssit. Box 104, AM. MAC. 


Pos. by d'ftsman (tech. grad ) with shop exp.; fam. 
with ch’less bicycle con., tools, jigs. Box 109, Am. Ma. 


Draftsman and machinist, exp. in general machine 
works, wants situation, Box 88, AMERICAN MACHINIST. 


Successful mach. shop foreman desires pos.; up in 
modern methods and a hustler. Box 105, AM. MACH. 


Machinist—Young man, age twenty-seven, good 
mechanic, would like position in machine shop; good 
references. Box 103, AMERICAN MACHINIST. 


Wanted—Position as foundry foreman by a compe- 
tent and experienced foundry man ; engine machinery 
or jobbing. Box 100, AMERICAN MACHINIST. 


Young man (23), technical graduate in Germany, 
with three years’ experience in France, wishes position 
as draftsman or salesman. Address Box 106, AM. MACH. 


Mechanical engineer, graduate from German college, 
experienced, from the practical work in shop to super- 
intendence and management of manuf’g, open for en- 
gagement as supt. or chief engineer. Box 97, AM. Macnh. 


Wanted—By M. E., of fifteen years’ experience, a 
position as manager or supt. of mach. works, building 
special machinery or taking large contract work ; large 
exp. in estimating prices and handling men to advan- 
tage; best references. Address Box 102, AM, Mac#. 


An energetic and capable mechanic, 35 years old, 17 
years’ shop experience (9 years as foreman), a first- 
class draftsman and designer of small tools and jigs, 
would like to make a change ; mod. salary to start with, 
if promotion is possible ; ref. Box 101, AM. MACHINIST. 

Mechanical engineer, tech. grad., with seven years’ 
experience in shop, and incharge of design and erec- 
tion of engines, boilers and power appliances, one year 
in charge of large Electric R. R. plant, desires position; 
references. Address Eng., L. Box 91, Hartford Conn. 

An expert mechanic and mech. eng. wants a change 
about May 1 next; thirteen years’ experience in four 
places as designer, foreman, supt., superintending eng.; 
strictly temperate ; not afraid of work, and a hustler ; 
can give past and present emp. as ref. Box 99, AM. MacH. 

Mech. eng., thorough technical education, with good 
executive ability, desires change ; competent and exp. 
designer and constructor ; est. and cost reduc.; position 
as supt. or assistant mech. eng. preferred ; best of ref., 
including present employers. Box 98, AM. MACHINIST. 

Accurate, inventive ability, 17 years’ exp. on special 
tools and mach. for the production of high grade inter- 
changeable work; desire pos. as foreman, supt. or in any 
capacity requiring the services of a sober, reliable, 
modern mechanic. Address Expert, AM. MACHINIST. 


Help Wanted. 


Wanted—Several first-class vise hands, ea perienced 
on machine tool work. Address Vise, AM. MACHINIST. 

Wanted first-class erecting shop foreman. Address 
the Bucyrus Company, South Milwaukee, Wisconsin. 

Wanted an instructor in pattern making and foun- 
dry work. Address, stating cxperience, age, salary, 
etc., Box 94, care of AMERICAN MACHINIST. 

Draftsman wanted ; one accustomed to engine work 
preferred; give reference, experience and salary ex- 
pected. South, care AMERICAN MACHINIST. 

Wanted—First-class tool-maker; give past connec- 
tions, kind of work engaged upon and wages expected. 
Bickford Drill & Tool Co., Cincinnati, Ohio. 

Wanted—One good all-around machinery black- 
smith; steady work, good wages; give age, experience 
and nationality. Burlington, care AM. MACHINIST. 

Wanted—Capable and energetic foundry foreman for 
Eastern Canada; shop running heavy work; about 
twenty men; slide valve and Corliss engine work. 
Address Box 73, AMERICAN MACHINIST. 

Wanted—t oreman for a machine shop ; a competent 
man can have permanent situation. Address, inclosing 
references and giving age, and present or former occu- , 
pation, Am. Wood Working Mach. Co.,Green Bay, Wis. 

Wanted—One or two good machinists; lathe hand 
preferred ; a good mechanic and man of good habits 
will have steady job; we prefer men between thirty 
and forty years old. Apply to or address Kenney & 
Co., Scottdale, Pa. 

Wanted—A salesman for special line of machine 
tools; must be a good mechanic, having experience in 
the use of turret lathes, automatic screw machines, 
milling machines, and in designing and making tools. 
Box 77, AMERICAN MACHINIST. 

Foreman wanted—An energetic, thoroughly prac- 
tical mechanic, familiar with the manufacture of sew- 
ing machines, typewriters, firearms, or other articles 
of like character, who has had a successful experience 
as foreman, and is acquainted with up-to-date ap- 
pliances for economical manufacture, and fully com- 
petent to obtain the most satisfactory results trom 
facilities furnished. Address, with references, stating 
age, experience and salary expected, Practical, care of 
AMERICAN MACHINIST 
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Help Wanted.—Continued. 


A superintendent of engine works on permanent 
night shift; applicant must have had experience in 
producing good work cheaply; tools are fully up to 
date; vicinity New York; applicant must state salary 
expected, and, if possible, relative cost of day and 
night work under his previous superintendence. Ad- 
dress Box 90, AMERICAN MACHINIST. |. jou 


Miscellaneous 


Advertisements will be inserted under this 
head at 30 cents per line, each insertion. Copy 


Wants. 


should be sent to reach us not later than Sat- | 


urday morning for the ensuing week’s issue. 


Answers addressed to our care will be for- | 


warded, 

Wanted—Lathe and planer. 7 Quay street, Buffalo. 

Book, Dies & Die Making, $1. J. L. Lucas, Prov. R. 1. 

For selling or buying tools apply J. Klein, South 
Parade, Manchester, England. 

The Dutton Wet Twist Drill-Grinder is sold by the 
Garvin Machine Co., New York City. 

Wanted to buy a good second-band pulley lathe, to 
swing not over 20 inches. Box 107, AM. MACHINIST, 

Wanted—The latest improvement in gas and gasolene 
engines. Address F.C Austin Mfg. Co., Chicago, Ill. 

For Sale—Second-hand drill presses, engine lathes 
and planers. Dietz, Schumacher & Boye, Cincinnati, O. 


Best and cheapest Bolt Header, made by Baush & 
Harris Machine Tool Co., Springfield, Mass. 

Light and fine mach'y to order; models and electri- 
cal work specialty. E. O. Chase, Newark, N. J. 

I need several small high speed engines with three or 
four radial cylinders, similar to * Brotherhood” or 
“ Cross."" Send prices to Box 108, AM. MACHINIST. 

Lathes, planers, drills, milling machines, vises, also 
brass working machinery second-hand ; must be mod- 
ern and in first-class condition. C.C. Wormer Ma- 
chinery Co., Detroit, Mich. 

If you use brass, bronze or composition cast- 
ings in large quantities, write to us for prices. Jas. 
J. McKenna & Bro, 424 and 426 East Twenty-third 
street, New York. Established 1533. 

Wanted—To correspond with parties having some 
specialty in the line of machinery to build, by one of 
the best equipped foundry and machine concerns in 
the Middle States. Address Box 80, AM. MACHINIST. 

Manufacturer desiring a specialty should investi 
gate small auto, refrigerator machine using no ammo- 
nia; four patents pending; no experimental work 
required; best reference. Refrigerator, AM. Macu, 

I have all the volumes of the AMERICAN MACHINIST 
bound in cloth, minus advertising, from No, 1 to 17, in- 
clusive ; volumes 18 and 19 and partof vo). 20 unbound ; 
how much am I offered for the lot? Waiter Howley, 
Bangall, Dutchess Co., N, Y. 

An american, residing in England, already calling 
upon users of all Kinds of macninery, would like to 
correspond with manufacturers or patentees, with 
the view of representing them in England or on tne 
Continent. Address A. E. L,, 135 Balfour st., Hull, Eng 


“Brains and hands do their best work in the field of 
their experience. The Century Machine Co., 576 West 
Broadway, New York, employs trained brains and 
trained hands in the persons of mechanical experts 
who are competent to solve intricate mechanical prob- 
lems and make operative models. The designing of 
automatic and labor saving machinery is in charge of 
Mr. Oluf Tyberg and assistants. The Century Machine 
Co. is equipped with most modern tools as well as men. 
Light machine work, experimental work, model mak- 
ing and manufacturing solicited. 


EXPORT TRADE. 


English engineer wishes to American 
firm in Europe; fluent German; some French; has 
had experience in English trade. Box 91, AMERICAN 
MACHINIST. 





represent 





FOR SALE. 

One-half interest in United States patent No. 580,027, 
Wiltse’s improved wrench; a complete invention ; 
simple, practical, efficient; this improvement is de- 
signed for very quick and convenient adjustment and 
is very substantial in its construction, while but little 
cost is involved in its manufacture ; the implement is 
compact, strong and has no harsh, massive projections; 
indorsed by gas and steam fitters, plumbers, master 
mechanics of leading railroads, &c.; sells on sight; 
large profits ; $1,000 required. Address OWNER, P. O. 
Box 850, Denver, Col. 





Industrial Manufacturing Novelties 


WANTED. 


A well-known Austrian wholesale supply house 
will publish an_ 1898-99 edition of an illustrated 
Catalogue and Price List of 20,000copies. This 
firm wishes to include novelties likely to be in 
demand by manufacturing establishments of all 
sorts—by mines, railroads and on the farm—so 
that such novelties shall the soonest made 
known and practically introduced 

The early transmission of offers of such indus- 
trial manufacturing novelties is request+d ; they 
areto be marked “TECHNIK, W. 20,000” and 
sent to the Advertising Agency of RUDOLF 
MOSSE, Wien L., Seilerstiatte, 2. 


be 


“The best 


The New 


Automatic 


and Gravity Feed 
Q & C Shop Saw 


is aS good as any.” 





Tool Steel, 

Machinery Steel, 
Iron, Brass and 
All Other Metals. 


Cuts: 


Price—’Way Down. 
Quality—’Way Up. 


Shop Saws, 
Portable Rail Saws, 
Cold Power Saws, 


For All Purposes. 


THe Q&C Sur 
No4 


The Qamol Comeany 


Cricaee New Yors 








Send for Catalogue. 


& C Company, 


Chicago. New York. 


LONDON: Chas. Churchill & Co, 
PARIS: Hounsfield & Fils. 
BERLIN: Schuchardt & Schutte. 
MADRID: J. G. Neville & Co 


Company, of Sharon, Pa., is to enlarge 
its plant and will place additional engines 
and boilers. 

Of the ncw concerns in this vicinity 
who intend erecting or making additions 
to present pla is the following may be 
mentioned: P. H. Phillips Machine Com- 
pany, Buffalo, N. Y., will add to the plant 
of the Pittsburg Car Wheel Company, 
Pittsburg; New York Car Whe:! Works, 
Buffalo, N. Y., will erect a new plant at 
New Castle, Pa.; Messrs. John Guth- 
ridge and J. F. Findlay, Niles, Ohio, will 





erect a small rolling mill at Wellsville, 
Ohio; Douglas & Whisler Brick Com- 
pany, Rochester, Pa., will erect a brick 
manufacturing plant at Vanport, Beaver 
County, Pa 
A AA 
Quotations, 
New Yor, Monday, February 28. 

Iron—American pig, tidewater delivery 
No. 1 foundry, Northern $it 50 @ 12 25 
No foundry, Northern 10 75 @ 11 50 
No. 2 plain, Northern....... 10 50 @ 11 25 
Gray forge, Nort] 1025 @ 10 50 
No. 1 foundry, Southern 10 75 @ 11 00 
No. 2 foundry, Southern 10 25 @ 10 50 
No. 3 foundry, Southern 10 00 @ 10 25 
No. 1 soft, Southern 10 75 @ 11 00 
No. 2 soft, Southern... 10 25 @ 10 50 
Foundry forge, Southern .«. 975@ 1000 

Bar Iron—Base—Mill price, in carloads, on 
dock: Common, 1.07% @ 1.10¢.; refined 1.15 @ 
1.20C Store prices Common, tI. 2 DP 1.35c.; re- 
fined, 1.30 @ 1.50¢ 

lool Steel—Ordinary sizes, standard quality, 
5 @ 7c., with some grades perhaps a little less; 
extra grades, 11 @ 12c.; special grades, 16c. and 
upward 

Machinery Steel—Ordinary brands, from store, 
im small lots, 1.45 @ 1.600c 

Cold Rolled Steel Shafting—Base sizes, from 
store, in retail lots, 2.20 @ 2.25¢ 

Copper—Carload lots Lake Superior Ingot, 
11%4c.; electrolytic, 11%c.; casting copper, 11%c. 
— 1144c 

"1g Lead—Carload lots, 3.72% @ 3.75¢., f. 0. b. 
New York. 
' ry Tin—For 5 and 10 ton lots, 14.30 @ 14.35¢., 
.» Oo ) 

Spelter—Carload lots, 4.10 @ 4.20c., New York 
delivery. 

Antimony—Fair wholesale prices on the various 
brands, 7.60 @ 8.25c 

Lard Oil—Prime City, present make, 44 @ 47c. 


AaA A 


Manufacturers. 


The Champion Silk Mill, at Pottstown, Pa 
have 
The E 
has decided 
It 
pany will locate a plant at Saginaw, Mich. 


The 


» le 


to an addition erected. 


Keeler Company, of Williamsport, Pa., 


to make additions to its plant 


is expected that the Mill Machinery Com- 


International Creosoting Company con- 


templates the erection of a plant at Beaumont, 

Tex 

Hibner & Hoover, of Dubois, Pa., are having 
an addition erected. They manufacture gas 
stoves 

The plant of the Lisbon Woolen Company at 
Lisbon, Ohio, which was recently burned, is to 
be rebuilt. 

The E. P. Magann Air Brake Company, of 
Detroit, Mich., recently filed articles of incor- 
poration 

G. P. Haskell and wife have arrived in the 
city from Columbus, Ohio, and will make there 
home here 

The Archibald Wheel Company will erect a 
factory at Damariscotta, Me., and put in the re- 
quired machinery. 


Meanney & Co. are to erect a power building 
in Buffalo, N. Y., and will purchase power trans- 
mission mm: 


The of East 
Berlin, Conn., are building a new boiler house 


ichinery 


Berlin Iron Bridge Company, 
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roof for the Coe Brass Manufacturing Company, 
at Ansonia, Conn. 


The firm of Machen & Moore, of Laurens, S. 


C., is erecting a building in which roller mill 
machinery will be placed. 

Caird & Hawksworth, of Helena, Mon., have 
built an addition to their foundry. They will 
also place new machinery. 

Dietz, Schumacher & Boye, Cincinnati, Ohio, 
recently moved into their new factory on Queen 
City avenue, that city. 

With its increasing business the Huntsville 
Electric Company, Huntsville, Ala., has been 


compelled to enlarge its plant. 

Recently E. P. Reichhelm & Co., of 23 John 
New York, have admitted to the part- 
nership Mr. Albert M. 


street, 
Leilman. 
The United Alkali Company contemplates the 
plant at Bay City, Mich. ‘The 
building will be 3s50x6so feet. 

The FI. A. Wilke Company, of Richmond, Ind., 
has been inc« stock of 


$20,000, 


erection of a new 
main 


a capital 
kilns. 


yrporated with 


to manufacture portable 


\ two-story brick office and factory is to be 
built at 1615 Stiles street, Philadelphia, Pa., for 
Abronski ros. by Contractor J. W. Kline. 


Joseph Potter, of Pawtucket, R. L., is to erect 
a building for the of textile mach- 
inery, and will install necessary machinery and 
tools. 

The contract for a new brick power house, to 
be built at the American Steel Casting Com- 
Sharon, Pa., has been let to Walis 


manutacture 


pany’s plant, 
& Carley. 
The Pyott 


Foundry Company, Chicago, has 


been incorporated; capital, $10,000; incorpora- 
tors, George W. Pyott, Albert E. Pyott, William 
C. Pyott. 


Plans have been prepared by Alonzo G. Col- 
lins, Milwaukee, 
of the Hamilton Manufacturing Company at Two 
Wis. 

The new pumping station which will be erected 
by the water works department of Fort Wayne, 
Ind., on the land recently purchased will cost 
about $10,000. 


for an addition to the factory 


Rivers, 


been drawn and building will be- 
to enlarge the main portion of the 
Diamond Match Factory, 


Plans have 
gin at once 
local plant of the 
Oshkosh, Wis. 

me. 5. DB 
lately 
establishing a cotton 


Griffin, of Memphis, Tenn., has 
Tuscaloosa, Ala., 
mill in that 
opments may follow later. 

Doyle & Doak are 
power house, to be built for the 
facturing Company at Thirtieth 
Philadelphia, Pa. 

William Steele & Son have plans for a two- 
story L-shaped addition, 23x60 feet, to the mo- 
Eighth and Kimball streets, 
for Mitchell & Pierson. 


with a view of 
Devel- 


been in 
city. 


estimating for a one-story 
Allison Manu- 
and Chestnut 
streets, 


rocco factory at 
Philadelphia, Pa., 
The Niagara Lithograph 
N. Y., has purchased the property 
occupied by the Frank Machine Company, and 
will refit it with improved lithograph machinery. 

Messrs. C. W. & A. L. Adams 
their interest in the firm of Bridgeford & Co., 
to P. Galt Miller and George 
will build a new foundry 


Company, of Buffalo, 
formerly 


have sold 
Louisville, Ky., 


Ogle. The company 


shortly 
The Kenyon-Rosing Machinery Company, 
Minneapolis, Minn., recently filed articles of in- 


corporation. The incorporators are George P. 
Rosin, Paul Kenyon, all of Min- 
capital stock is $25,000. 


Kenyon, ©. C. 
neapolis. The 

The Davis & Egan Machine 
of Cincinnati, Ohio, has taken dn order for 
three 24-inch lathes, two 21-inch shapers and one 
large screw machine to go to Amsterdam, and 


Tool Company, 


to be used by the Dutch Government in the 
manufacture of guns. 
Contracts have been awarded for the con- 


struction of the new Edison electric light plant 
on Charles street, Cincinnati, Ohio. The build- 


See Page No. 44 for Special Ad. of 


HENDEY MACHINE CoO., 


TORRINGTON, CONN. 


Lincoln Milling Machine 


COLT’S MODEL, 1897. 


With Foot Stock, Vise, Pan and Patent Adjustable Stop Mech 
anism that prevents breakage of mill teetn when the work is 
run up to the cutters, 

Column Milling Machines in four sizes. 

GRANT Single and Double Head Milling Machines, Vertical 
Spinale and Circular Milling Machines in variety, Milling Cut- 
ters, Milling Machine Vises and Centers. 


Ask for the “‘ Machinist’s ” ¢ 


THE PRATT & WHITNEY COMPANY, 
HARTFORD, CONN., U. S. A. 


LONDON, I re B k & Hickman, 28 White- 
PARIS, France: I ng dtl a ggeeny gh nears 9 










‘atalogue. 


NEW YORK 


Clinton St 


aan ad 


ENGINE and SPEED LATHES 


IN VARIOUS LENGTHS—9 to 15 in. SWING. 
Latest and Most Approved Designs. Workmanship, Material 
and finish of the Highest Order. 


SEBASTIAN LATHE COPIPANY, 
117 and 119 Culvert Street CINCINNATI, OHIO, U.S. A. 


Agents : SELIG, SONNENTHAL & Co., London, Eng.; JOHN TRAGARDH 
Co., Goteborg, Sweden; E. SONNENTHAL, JR., Berlin, Germany ; 
R. 8S. SToKvIS & ZONEN, Rotterdam, Holland. 


THE, MECHANICAL ENGINEERING OF POWER PLANTS. 


By FREDERIC REMSEN HUTTON, E.M., Ph.D., 
Professor of Mechanical Engineering in the School of Engineering of Columbia University. 


8vo. Cloth. 85.00. 


JOHN WILEY & SONS, 53 East Tenth Street, New York. 
LIGHTNING CLUTCH DIE HOLDER. 


For use In turrets of screw machines, 
screw plates, taps, dies, reamers, tap 


wrenches, bolt cutters, drilling ma- a “LIGHTNING” 


chines, ete. Send for Catalogue. 


WILEY & RUSSELL MFG. CO., 
Greenfield, Mass., U. S.A 


Agents in London ; 
SELIG, SONNENTHAL & CO., 85 Queen Victoria Street. 





9 to 15 in. Swing, 


CATALOGUE FREE. 








750 pages and 500 illustrations. 













This valve has no dash 
pots, springs, guides or 


Excelsior Straight-Way 
Back Pressure Valve. (ori ade. 


reliable and well made. Never sticks, and can be relied upon at 
all times when using exhaust steam for heating ; or when used as 
a relief, or free exhaust on acondensing plant, it has noequal. It 
is noiseless and free from any complicated attachments. 








JENKINS BROTHERS, New Yerk, Boston, Philadelphia, Chicago. 


DRAWING TABLE? HUGH 
HILL 





Do You Have 

Use fora 
$5.00 will buy this one. 

Firm, strong and durable. All parts 


detachable and shipped knocked 
down. Size of top, 20x30. 


CUT-OFF 
Is adjustable to any required angle, TOOL. 
and from 28 to 45 inches in bight. 


on Made in all sizes and using self-hardening 


SPOONER 8 HALL se ABeMt | steel blades. HUGH HILL TOOL CO., Anderson, Ind, 


HEAVY MILLING MACHINES EXCLUSIVELY. 
Horizontal or Vertical Spindles or Both. 


SIZES: 
15°, 20°, 24°, 36°, 48", 60° 















37" Spindle gear, 
geared 30:1. 
36"x36"x8’ Machine. 
Net Shipping Wht 
24,000 lbs. 


,any length. 


Wide range of cutter speeds. 

Variable table feed from 3-16" to-10° 
per minute. 

Power elevating and lowering device. 

Table adjusted by power in, either 
direction. 


Write for full information and ‘prices to 


The Ingersoll Milling Machine Co. 


P. O, Box 2777, 


ROCKE ORD, ILL., U.S. A. 


FOREIGN AGENTS : 
C. W. Burton, Griffiths & Co., 
A. Janssena, Paris, France. 
DeFries & Co., Berlin and Dusseldorf. 


London, Eng. 


EASTERN BRANCH, 
126 Liberty Street, New York. 


CableAddress: “ Ingersoll,”” Rockford, 
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The Greenerd ing Ww be 2 by 107 feet, two stories hig nd 
will cost $117 It will be of ston brick 
and } tta trimming 
a C< bee é l \ & Bac tor 
he ere t Milwaukee, Wi 
Saves marring, pset- it e Western Hard 
ront a e ting or ot . the vare & M Company. The plant will 
arbors and defacing or consist gether w the 
otherwise damaging site cost $ 
finished work, I 1. G. Br Car ¢ : I idelphia 
<a . Saves cleaning out Pa itends to build a two-story brick and frame 
is for all our advertisers. | the centers and taking S614 1 “— \\ a le 
No concern can have it — “7 e, een Sixtieth and Sixty-second streets 
See : 6 Made in four sizes. f ; 
twice in succession if any- | « ein to be used for car ng and pacl cars for 
’ Send for net prices. shteeees Tee oneration % nig venga 
one else wants it. : a ’ 
Sold by At Milwaukee, W , articles in rporating the 
HILL, CLARKE & Co., Egan Manufacturing Company, with a capital 
Price $100 3oston one my of $25,000, have been filed. William J. Egan, 
+ ae Edward J. McD« ugh and Joseph Meyer ; 
CHAS. CHURCHILL & Co. , ered. : r ’ _ mayer ase 
Ltd., London, Eng the imcorporators The company will manu- 
per Issue. SCHUCHARDT & SCHUTTE, facture machinery and electrical apparatus 
Berlin, Germany. Ward-Leonard Electrie Company, of Bronx- 


Sold for every issue of 


1898 except 


July 21st, 

August 4th, [lth and [8th, 
November 3d and 
December Sth. 


A Word to the Wise 
is Sufficient. 


It’s the most prominent, 
most seen, and best read 
advertising page in the 
world for machinery and 
tool manufacturers or 
dealers. 

No good for patent med- 
icine, corsets, or calf- 
weaners. 

This paper goes only to 
those interested in me- 
chanical matters — don’t 
claim to go anywhere 
else. 





C. F. Harlow & Co., 


374 Atlantic Avenue, - Boston, [lass. 





One-half a million people will visit the 
Twentieth Triennial Eahibition of the 
Massachusetts Charitable Mechanic Asso- 


ciation, ISOS. 


ELECTRICIANS AND MANUFACTURERS 
OF ELECTRICAL APPARATUS 


whowish to avail themselves of this oppor- 
tunity should send for prospectus, rules and 


October and November, 


conditions and application form jor space. 
Entrance fee for electrical and mechanical 
No charge jor 
All machinery electrically 


exhibits only five dollars. 
space or power. 
driven. Plans and full particulars on ap- 
plication to HENRY D. DUPER, Secretary 
Vechanics Building, 


Executive Committee, 


Boston, Mass. 





el PORTABLE KEYSEATER. 
i CUTS PERFECT KEYSEATS, 


NEEDN'T 
TAKE SHAFT 
DO 





SELF- 
CENTERING. 


AUTOMATIC 
FEE 


QUICK 
RETURN. 


LABORER CAN OPEKAIE IT. : 
JOHN T. BURR & SON, 2? Seog WoN’y. 


Selig, Sonnenthal & Co., London. 
606 eum 06 00 comm 0 0 0 cam 6 0 6 comm 0s ce 





ure fromanyt 
being done by 


same WOTK a5 tn 





| an 


It exce 


most powertu 
principles. 
the market, and i 


the differential 


For Electric Work it is the most convenient, 


THE BURR MANUFACTURING 
823 Society for Savings Building, 


THE BURR STEEL SAFETY LIF 9 


The principle on which it is mas 





is an altogether new depart 
thing teed soho in this line, the lockin 
2 positive action of the load ona lever, the 


ntary mechanical 
ilar device on 
do the 


1 unfailing of the elem: 
Is in every particular any sim 

he only rope block made that will 
chain block 


most positive wire 


COMPANY, 


stretcher on the market. 


CLEVELAND, OHIO, U.S. A, 








Large Bulldozer with Engine Attached 


For Car Works, Agricultural Implement Shops, 


Hardware Shops, Etc. 
Atso Punch and Shears and Drop Ham- 


mers of all styles, Justice Hammers, 
Eye Bending Machines. 


Williams, White & Co. 


Moline, Illinois, U. S. A. 


ville, N. Y., has been incorporated to manufac- 


ture rheostat, switches, electric heating devices, 
dynamo electric machinery, etc. (¢ apital, $100,000, 
ind directors, H. Ward Leonard, C. E. Carpen 
ter, R. H. Mansfield, Jr.,. and H. P. B rf 
Bronxville, and H. A. Wise, of 44 Broad street, 
New York 

Articles of incorporation have been filed by the 
Ahwoga Manufacturing Company Camden, 
N. J. The objects of the company are nanu 
facture tr t¢ c T 1 T tcl 1 hk ne | icl nery 
The capital stocl f the company $1,000,0 
rhe incorporator re | M. Lockw d, of Os- 
wego, N. Y.; George R. Moore, of PI iladelphia, 
and Alexander Duer f Camdet 

A cotton yarn n to be erected at Norris 
town, Pa., for tock mpany, from plans pre- 
pared by Architect Benjamin Gridley, of Garden 
street, Pawtucket, R. | It will be brick and 
ron, 1 ns . fect nd have all 
the modern improvements in special machinery, 


heating and steam fitting, electric lighting, office 


fixtures, etc. 


The foundry of the Hamilton (Ohio) Foundry 
& Machine Company was recently burned down. 
Ihe compat et t york and in ist three 
weeks after the fire had occurred had erected 
a new found: I} building is 1 by » feet 
and recently work was recommenced in it rhe 
officers of the company are Geo. A. Rentschler, 
president; Julius Bunson, secretary, and Fred 
Thamy, superintendent 

Papers incorporating the Anchor Fence Com- 
pany, of Jamestown, N. Y., have been filed with 
the Secretary of State The new concern is cap- 
italized at $30.00 Its objects are tated to be 
to manu re and sell the Anchor fence and to 
icquire patents for the same he directors for 
the first year are ( M. Dow, J B Ross, W. 
M. He J. T. Larmonth, F. W. Stevens, J. 
W. Stearns, W. P. Osmer, H. H. Cooper, ¢ 
Swanson, R. H. Johnson and Fred Simon, all of 
Jame 

Quin! & Broome, of No. 99 Nassau street, 
New York city, have prepared plans for a 


plant to be erected on Barren Island for the 
E. Frank Coe Company, of No. 133 Front street 
It will consist of a two-story brick factory, 80x 
18s, a one-story frame building, lined with fire 
brick, 41x106, and t condensin wers, 75 
feet high, each 15x15, built of frame and brick, 
ave asphalti roots, | ng, fire brick, two 

ilers, pumps ichinery, et The total cost 
of building \ De 1 it 345,000 

An electrica inufa ring company has been 
t zed S iv H N Y., to be known as 
the Warren-Medbury Compan It is a corpora 
tion with $25,000 capital, held by the following 
gentlemen: H. J. Medbury and | D. Med- 
bury, of Ballston; H. B. Warren, of Yonkers; 
Harry J. Tidmarsh, George Wait, William Wells, 
Lincoln Paris, Hon. C. R. Paris, John Galia- 
gher and William Cunningham, of Sandy Hill. 


Articles of incorporation have been filed with the 


Secretary of State, and business will be begun 


at once 
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15=inch Pillar Shaper. 








a ™ 














A FRICTION driven machine, fitted with a positive locking device for friction, insuring a uniform length of stroke under a heavy cut. 

Stroke can be changed to any position with ram in motion; has quick return; and our micrometer adjustment makes possible the 
most minute variation in length of stroke, which can be constantly varied with machine in motion; an especially valuable feature in 
tool and die work and in planing to irregular lines. 


The Hendey [lachine Co., Torrington, Conn. 


Agents for the Pacific Coast: PACIFIC TOOL AND SUPPLY CO., San Francisco, Cal. J. W. CREGAR, Philadelphia Bourse Exhibition. 
European Agents: Schuchardt & Schutte, Berlin, Vienna, Brussels, Stockholm ; Chas. Churchill & Co., Ltd., London and Birmingham, England; 
Adolphe Janssens, Paris, France. 
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BALTIMORE,MD.—— 
MANUFACTURERS AND DESIGNERS OF ALL KINDS OF 


IMAM Ua lime e 


REQUIRING FIRSTCLASSWORKMANSHIP AND MATERIAL 
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-/ It doesnt cost 
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STOW FLEXIBLE SHAFT CO., 


=> FREDERICK SCHOFF, Prop., 
te 26th ant Callowhill Sts., 
PHILADELPHIA, PA. 
Manufacturers of 


FLEXIBLE SHAFTS, 
PORTABLE DRILLING, 
TAPPING, REAMING 
and BORING MACHINE 


Also Tools for Emery Wheel 
Grinding, Metal and Wood 
Polishing, Cattle Brushing 
and Clipping. 

Builders of 
Special Machines 
for Railroads, 
Bridge and 
Boiler Makers, 
Contractors, 
Etc, 


Here is an opportunity, ripe for the plucking, to 
obtain a one-inch Micrometer Caliper, your choice 
of Brown & Sharpe, Starrett or Slocomb makes, 
at no cash cost to you. It might take thirty min- 
utes of your time—p’raps less—to earn this caliper. 
Anyway, why not find out how’tis. Ask us about it. 













American Machinist, 256 Broadway, New York. 
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lf you want your choice 
of make of 


Micrometer 


Caliper 


for getting up a 

little club of subscribers 
—half hour’s work— 
write to 


American Machinist, 


256 Broadway, New York. 


We make it an object for 
the subscribers, too. 
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lf any one 


Milling Machine will handle a great deal more work 
than any other Milling Machine it's the Van Norman 
‘* Duplex.” Itis the Milling Machine on which cuts can 


~ 








Granulated 
Raw Bone 


For be taken with the spindle set in various positions without 
. releasing the clamp on work. Saves time, saves money, 
€ : ’ . : as 
Case Hardening saves fixtures. It's all right. Book free. 3 


Waltham Watch Tool Co., Springfield, Mass. 


Walter H. Foster, 126 Liberty St., New York. 


and Coloring. . 


Manufactured by SCHUCHARDT & SCHUTTE, Berlin, Vienna and Brussels. 


The Rogers & Hubbard Co. 
Middletown, Conn., P.0.Box 1505. 


Our pamphlet, 
‘* How to Case Harden,’’ 
sent free to any address. 








Bicycle 
Builders 














Have to study economy. 





The Double Spindle 
Lathe | 


is actually two lathes in one—a regular 26 in. and triple geared 
44 in., capable of turning out work rapidly and accurately, from 
the smallest class up to 44 in. Solid in construction, wide 
range of speeds and feeds, changed in a moment for any kind 
of ordinary work, and costs but a trifle more than a regular 26 


The Compress in. lathe. Ask who use them and what they think of them. 
Polishing Wheel J, J, McCabe, 14 Dey St. New York. 


1S the most economic al Ww heel 


on the market. Is absolutely 
safe. Does the best bicycle 
12 in. Swing, 42 in. between Centres. 
ADAPTED FOR : 
ervismine Straight and Taper Shafts. 


work, 
Will grind a taper of 4 inches per foot 


WHAT IT IS 
or 9 degrees. 






wi 








you can find in our booklet. 


Address 


Compress Y heel Co., 
In all our machines the emery wheel, which is the constant 


16 North Canal Street, 
weight, is made to traverse and insures equal conditions in 


CHICAGO, ILL. ti: . tT » os | + a | y [ ae all no This is without a doubt superior to any other 
: method. 
For sale in Great Britain by CHAS. CHURCH 
TLL & CC . Leadon, Saghend. LAN DIS TOO L CO., MANUFACTURERS, 
For sale in Germany by WILHELM HEGEN New York Office ; 126 Liberty St., 


SCHEIDT, Ratibor o-S., Germany. | Walter H. Foster. Manager. Waynesboro, Pa. 
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Our New 13-inch Hollow Spindle 
Engine Lathe. 








An Engine Lathe made from new patterns and guaran- 
teed in every respect. This is a good, honest 

built for service, made to be depended upon a 
times, and has some features rather better t 

others. We should be pleased to take up this matter 
with yo Full description ready. 





Fay & Scott; Dexter, Me. U. S. A. 


Hill, Clarke & Co., Agents, Boston, Mass.; Chicag 11] 


Rolling Mills 


With Roller Bearings. 


Mossberg & Granville Mfg. Co. are specialists in rolling mill 
equipment of latest design—embodying new ideas in this class 





of machinery never before used— for all classes of work, and 
would be pleased to furnish photos, prices and information in 
Rolling Mull lines to those interested. 


Mossberg & Granville Mfg. Co., 
Providence, R. I. 


New York, 126 Liberty St. Exhibition at Philadelphia Bourse. 





It’s So Simple. 


Sn estes} ——- — “Or OF , — You just slide the gear on the main-shaft, 
— at the left, opposite the thread desired, as 
shown on the index plate; “press the 
button ” into the hole shown by the hole 
index, and there you are! Any one of 
40 threads; any one of 40 different feeds. 








SIZES 14 INCH TO 42 INCH SWiNG. BEDS IN EVEN LENGTHS. 


THE LODGE & SHIPLEY MACHINE TOOL CO., 


CINCINNATI, OHIO, U. S. A. 


SELIG, SONNENTHAL & CO., Agents, London, E. C. 
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TOOL GRINDER. 


Price, $280 Net. 


Brainard Mitting Machine Co. 


MANUFACTURE 
Milling Machines, 
Milling Attachments, 


Gear Cutting Machines. 
HYDE PARK, /IASS. 
Boston Office : 
156 Oliver Street. 


The New 
Book 


Chicago Office : 
12 South Canal Street. 





explains why the 
Walker Universal 
Tool and Cutter Grinder 
is better. Free. 
Norton Emery Wheel Co., 


Worcester, Mass., U.S. A. 
MOFFET PORTABLE DRILL. 










Weighs 48 lbs. and 
UNSURPASSED drills from \ to 
ASA 24 inches diam- 





eter 


RUNS WITH STEAM , rr 
_— Nya Aktiebolaget Atlas, 


COMPRESSED AIR. 
STOCKHOLM, SWEDEN. 


REAMER. 


Will work in any 
position. 


STAR sows LATHES, 


Sand tt INCH SWING. 





Cross-Feed, with or without Compound Rest 
Friction Countershaft, etc. Contain new and 
original Features. Especially adapted for Toot 
Room, Bicycle, Electrical and Accurate Machine- 
Shop Service, 

Send for Catalogue B. 


SENECA FALLS MFG. CO., 


687 Water St., Seneca Falls, \. Y., U. S. A. 









Manufactured by 


J. G. TIMOLAT, 


Fusemmmaae 465-467 W. Broadway, 


NEW YORK. 


Send for Circular. 





———— 7 


DIXON'S 


Pure Flake 


GRAPHITE 


in engine or machine room will abso- 
lutely insure a saving of oil, a saving 
of time and a saving of labor. 


Let us send you our pamphlet showing 
how it is done. 


JOS. DIXON CRUCIBLE CO. 
Jersey City, N. J. 


A CAN OF 








| Flather & Co., 


Agents ; Hill, Clarke & Co, 


Co., 


Flather never 


Sends 
withouta thorough 
running test 
Inspection. 


out a tool 





and 


Flather tools are right, because 
nothing else leaves their shop. 
And they’re in use the world over. 
Ask 


old or young, 


any mechanic about them, 


Nashua, N. Hl. 


Boston and Chicago ; Niles Tool Works, New York; Garvin Machine 
New York; Chas. Churchill & Co., London; Adolphe Janssens, Paris; V. Lowener, Copenhagen 





HE BURR 
PATENT STEEL 


Safety Lift Block. 


A Perfect Self-Locking 
Rope Tackle Block. 
“The ‘ Safety Lift’ has been 
put through some very severe 
tests by us, and we have found 
it to be the most satisfactory 
block we have ever used. We 
use it every time we have oc- 
casion to hoist Smokestacks, 
Sand Boxes, Steam Chests and 
all other heavy parts to Loco- 
motives. We have no hesitancy 
in saying that anyone having 
use for a block and tackle will 
find this device first-class in 
every particular 
“E. B. HUNT, 
Foreman Round House, the Pitts 
burg, Cincinnati, Chicago and 
St. Louis Railway Co., Indian 
apolis, Ind.” 
Adopted by the Penn. R. R. Co. 


Send for circulars and prices. 


THE BURR MFG. CO. 


823 Society for Savings Bidg., 
Cleveland, Ohio, U. S.A. 





MODERN AND EFFICIENT 


ELECTRIC LIGHTING and 
POWER TRANSMISSION SYSTEMS 


For Mills and Factories, 
SLOW SPEED POWER GENERATORS. 
MULTIPOLAR and BIPOLAR DYNAMOS and MOTORS, 
CLOSED IRONCLAD MOTORS, for dusty or wet places, 


Write for descriptive bulletins, 


The C & € ELECTRIC COMPANY. 


GENERAL OFFICES: 


143 Liberty Street, NEW YORK, 























1000 1.85, 





S333 BURR PORTABLE KEYSEATER €€€% 
/ 


Do you ever want to cut Y 


a Keyseat ? 






Quick. 


—~ 
~y 
c 
~ 


Price 
Just 
Right 


Mills 12 in. 


Takes up to 5-in. shaft. 
long without resetting. 


Cuts 3-4 x 38 Keyway in an hour. 
Laborer’s job. 


John T. Burr & Son, 
32 So. 6th St., Brooklyn, N. Y. 
Selig, Sonnenthal & Co., London, Eng. 


13>> BURR PORTABLE KEYSEATER €€ 


33> BURR PORTABLE KEYSEATER eeeeeen 


33323 35> BURR PORTABLE KEYSEATER eeeeee 


3 
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McCABE’S 
BARGAINS. 





SECOND-HAND 


MACHINERY. 


ENGINE LATHES. 


1 No. 1 Cincinnati Universal 
1 l4in. x 3 ft. 6in. Putnam 1 No. 15 Garvin, back geared 
> 4 in. x 6 ft. F. FE. Reed 1 Pratt & Whitney, Grant 
1 15 in. x 6 ft. Star Patent 
. .. ai e 1 15 in. x 6 ft. Wood & Light DRILLS 
Powell Planer, 48 in. x 16 ft., four 1 Win. x5 ft. Ames ; - oF 
1 16 in. x 7 ft. Dustin & Hub 1} & in. Harris Bk. G'd. ; 
heads bard 1 22 in. Prentice Bk. G. & P. F 
) ) . e 1 18 in. x8 ft. Dustin & Hub- 1 3-Spindle Hendey 
Pond Planer, 42 in. x 14 ft., four bard 1 No, 3 4-Spindle Garvin 
1 21 in. x9 ft. Pratt & Whit- 1 6-Spindle Quint. 
heads ney 4 Suspension Drilis, Pond's. 


+ ° » 1 24in x 13 ft. Lathe & Morse pcicniiatatiiies - ee 
Bement Pianer, 36 in. x 8 ft. 1 27 in. x 10 ft. Dustin & Hub SCREW AND CHUCK- 
‘ ~ 28 in. x 12 ft ood é agh 7< 
Gray Planer, 30 in. x 8 ft 1 32 in. x 13 ft. Bement. ING MACHINES. 
“1D : : é 1 48 in. x 18 ft.G. &8 1 No. 2 P. & W. Wire Feed 
Pond |] laner, 26 1n. x 6 Ft. 1 Pit Lathe, 72 in. x 18 ft 1 me of se Ficin 
. . a ~ “0 indsor ain 
Lodge-Davis Planer, 24 in. x 6 ft PLANERS. 1 Np. ¢ Windsor Wire Feed 
E : . 2 16x lin. x4 ft. Hendey o é sk. Gd. 
Pond Lathe, $0 in. X 20 ft., eXtra 1 2x 26 in. x6 ft. Powell I No.4 W. &S. and P. I 
1 24x24 in. x 7 ft. Lathe & | | No. 2 Niles, with tools 
heavy. Morse 1 8 in. PL & W. Chucking 





Machine. 


a 2 . Ps 1 2x 28in. «8 ft. G. &8 
Fitchburg Lathe, 32 in x 14 ft. 1 90x 30 in. x 10 ft. Nilee. MISCELLANEOUS. 
; ° 1 22x 26 in. x 14 ft. grade, 2 hds 
Putnam Lathe, 24 in. x 12 ft. 1 36 x 36 in "x 12 ft. Powell, 2 151 in. Niles B. & T. Mill, 1 
. 2 : reads hea 
Flather Lathe, 18 in. x 8 ft. 1 36 x 36 in. x 18 ft, Wm. | 1 s ft Portable Riveter 
° . Sellers 1 Heavy Splitting Shear 
Putnam Lathe, 14 in. x 6 ft. 1 48 x 32 in. x6 ft. Pond, hds Whiton ¢ entering Rechine 
° ° . ° ° + Circular Shear 
Baush Radial Drill, 160 in. swing. SHAPERS. 8 Garvin Cotter Grindere 
> > . . tla 19 in. Traveling Head, Wm 1 No. 2 Bement Hor. B. & D 
Baush Radial Drill, 110 in. swing. Sellers Machine 
) . y = . on . ‘ 113 in. Traveling Head, Be- 1 No. 2 Pedrick & Ayer Cyl 
Prentice Upright Drill, 30 in. swing ment Borer 
. > 1 15 in, Crank Motion, Spring- 1 2 in, H. & R. Cutting-off 


Gould & Eberhardt Shapers, 12, 16 


field. 
1 15 in. Crank Motion, Kelly 


Machine 


3 Bolt Cutters, different sizes, 


and 24 in. 

Jones & Lamson _ ‘* latest,” 
Flat Turret Lathes 

Brainerd No. 15 ‘* Tool-room ” Uni- 
versal Miller. 

Garvin Universal Miller, large, back 
geared. 

Garvin No. 12 
Miller. 


3 
1 10 in. New Haven Slotter 
1 


mneen macunens. | | ©) Sen Revco Sete. 


2 x 24 2 No. 1 Garvin Universals. 
Send for Circular. Prices on application. 


THE NILES TOOL WORKS CO., 


138 Liberty Street, New York City. 


Almost New Machine Tools 
SECOND-HAND PRICES. 





Automatic Feed 





These are just a few of the Tools in the shops 
we are now Selling out. Send for 
complete list. 


J. JI. MCCABE, 


14 Dey Street, 
NEW YORK. 
‘* The Bourse”’ Building, Philadelphia. 
FOR SALE. 


One-half interest in United States patent No. 580,027, 
Wiltse’s improved wrench; a complete invention ; 
simple, practical, efficient; this improvement is de 
signed for very quick and convenient adjustment and 
is very substantial in its construction, while but little 
cost is involved in its manufacture; the implement is 
compact, strong and has no harsh, massive projections: 
indorsed by gas and steam fitters, plumbers, master 
mechanics of leading railroads, &c.; sells on sight 
large profits ; $1,000 required Address OWNER, P. O 
Box 850, Denver, Col. 


THE BRADFORD BELTING GO. 


CINCINNATI, OHIO, U.S.A. 
oe MONARCH 9? RIVETLESS LEATHER BELTING. 


Write for Catalog ‘‘A.” 





Gleason Triple Geared Lathe, 72 in. x 52 ft. 
~ se : 42 in. x 33% ft 
ve ss os 38 in. x 27 ft. 
Bement- Miles Slotter, 48 in. stroke. 
oa = - 18 in 


‘ a 


1 

1 

1 

1 

1 

1 English Slotter, 14 in. stroke. 

1 Gleason Planer, four heads, 72in. x 72in. x 12 ft 
1 as “3 <= Qin. x 42in. x 12 ft 
1 Universal Radial Drill, 5 ft. arm 

1 No. 1 Betts Horizontal Boring Machine 

1 Pond Vertical Boring Mill 

1 

1 





63 in 
Morwan Electric Crane, 15 tons 
Brown Engine, 120 H. P. 


3 Dynamos 


HILL, CLARKE & CO. 


12 South Canal Street, 
CHICAGO, ILL. 





156 Oliver Street, 
BOSTON, MASS. | 














oc>e- ROUGHING BOX TOOLS a 

) Designed to be easily adjusted and to stand heavy a 

° cuts, insuring economy in the opera- tt J 
tions of Turret Machines. a 






MADE SIZES. 


BARDONS & OLIVER 
CLEVELAND, OHIO, 


’ IVE 
IN FI = 





& Bs As 
AGENTS: 
Hill, Clarke & Co Chicago 
J. J. McCabe New York 
Hill, Clarke & Co Boston 
¢ E. Sonnenthal, Jr Berlin, Germany 


White, Child & Beney, Vienna, Austria 





ROUGHING BOX TOOLS 


eee 





Bicycle Factory 


of the D. D. Warner Co. has been 
purchased by us and will be sold 
low for cash. Some machines 
used less than six months. We 
also have some heavy second- 
hand machinery and a complete 
line of new. 


J. B. DOAN & CO., 


68-70 South Canal Street, Chicago. 


BARGAINS * 


NEW AND SECOND-HAND MACHINERY. 


Lathes, from 12° to 48"; Planers, from 20° up to 60° 
18°, 54° and 60° Radial Drills; No.2 Newton Milling 
Machine; No.2 Screw Machine; Shapers, from 6° 
to 30° Boilermakers’ Punches, Shears, Edge 
Planers, Rolls, Drills, Engines, Boilers, Pumps 


and Dynamos 
FRANK TOOMEY, 131 N. THIRD ST., PHILA. 








WE HAVE JUST BOUGHT THE ENTIRE PLANT OF 


THE WENSTROM ELECTRIC CO. 


Baltimore, Md., 


Which is fully equipped with high 
grade modern machinery which has 
had but little and careful usage and 
is practically new. 


We give below a list of machine tools unsold 


60 IN. x 21 FT. GLEASON TRIPLE GEARED Engine 
Lathe LATEST PATTERN VERY HEAVY 
MIN. x16 FT. NICHOLSON & WATERMAN Engine 
Lathe Allattchts. Fine order 

S2IN. x 12 FT. Ditto. Same attchts. and condition 

MIN. x 6FT. PRENTICE BROS, Eng. Lathe Raise 
and Fall Rest, complete with chuck and allattchts 

MIN. x6 FT. Ditto 

16 IN. BULLAKRD BRASS LATHE, with set-over and 
swivel turret, chasing bar and wire feed attcht 
Fine order 

WW IN. SWING BULLARD Winding Lathe Head for 
armatures and bufling spindle 

SIN. SWING Ditto Fine shape 

11IN. BETTS CUTTING-OFF MACHINE, complete and 
Al condition 

NICHOLSON & WATERMAN HORIZONTAL BORING 
MACHINI win, swing over carriage All com 
plete and A 

1 IN, SWING BULLARD VERTICAL BORING MILI 
with 2 heads. Very latest pattern and good as new 

TIN. SWING Ditto. Same condition 

JIN. x60 IN. X FT. POND MCH, TOOL CO. PLANER 
with heads and power lift to cross rail. Very 
heavy and Al condition 

ISIN. x48 IN, x 12 FT. POWELL PLANE! heads and 
power lift to cross rail Latest pattern ane tine 
shape 
IN. x 26 IN. x PT. POWELL PLANE! heads 
Latest pattern bine order 

NEWTON PLAIN MILLING MACH, with back gear 
md all sual atteht \l 

NEWTON PLAIN MILLING MACH ime attelht 

IN rPROKE PUTNAM LATEST IMPI VED STAT 
rINt) MACHINE ull feed ery heavy inal 
powerfu jood as new 

IN. BAKNI DRILL, with automat feed 

BROWN MEN, BACK POWER PRI vit t 

| tatteht \ 

Ni BLISS INCLINE POWER PRE Ss, wi bolster 
und lot die bed \ 

N hl m UF I PRES xtra ' tl 

, er and tadie bed \ 

NO BLISS DOUBLE CRANK POWER PRESS, 4f 
n. betwe housit vith lot attehts A 

HEA BI | r PRESS, complet 

EM I TAI PATER ¢ rth completes 

WEhRATHERBY IN INTE omplete 

MITCHELIL HEAVY GRINDSTONE and frame 

BLISS ROTARY SHEA! Fine order 

Full particulars and prices on application 


PRENTISS TOOL & SUPPLY CO., 


MACHINE: 
5 Liberty St., New York. 


TOOLS, 


62 and 64 So. Canal St., Chicago, I. 
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) 
| 
| 
| 
) 
I fear that I am a little ahead of Modern 
| Practice, but think it will catch up about the 
| year 1900. 
| I am all ready for business, and by taking 
i. | me now you will get just so much ahead of 
Wy Uy 
a a ! | the other fellow. 
| I have capacity enough to take a piece 
| 40 inches square. My Table is 24 inches wide 
| 
(ireat M ally | and 8 feet long, Automatic Feed, Stop and 
Quick Power Movement in either direction. 
, I have two Spindles. Both are frequently 
of those good engravings 
you see in your travels used at the same time, and with them any 
around are made by the : _ 
American Machinist, 256 kind of a milling cutter known can be used 
Broadway. A trial of to advantage. 
some of their work might ) 
result in your finding just I have an uncle with four Spindles who 


the people to do your : , . 
engraving properly, is getting along finely. 
Beaman & Smith can tell you all about us. 


They are at Providenee, R. I., U. S. A. 





Selig, Sonnenthal & Co., London. 
Adphe. Janssens, Paris. 
Garvin Machine Co., Berlin. 





Vs 








March 10, 1808. AMERICAN MACHINIST 15 


Vou OUR — CATALOGUE 7 
tas, OOS — == 


FFrrenunc Mcnne Worns | Hdrafic 
Pulling 


Jack 


FOREIGN AGENTS: 
Great Britain—RICHARD LLOYD & Co., Birmingham 

For lifting or pulling - ae | 
in narrow quarters 


Denmark, Norway and Sweden—V. LOWENER, Copenhagen 
Germany, Austria, France and Russia MARKT & Co., Ltd. 
at: a = a ‘ 
Will lift from 7 to 30 
tons 





—— eed 





WE ARE READY TO PROVE 


that the Design, Workmanship and 
Materials of the 


Fitchburg Tools 
a—— Surpass all others. 







Our 34 years of progressive 


MACHINE TOOL building enables us to produce 


a line of fine Machines which ¥ 
will enable you to produce GOOD WORK and LOTS OF II. Fitchburg Shaper, 14 inch stroke. 


GEM LATHES SELL. 


Send your orders now. 


,, we This is the 
Size of the Centers on the 
Gem Lathe. 


..-Which will you have ? 


(These are drawn exact size.) 


“WE This is the 
Size of the Centers on 
Other People’s Make. 


Send for “ Honest Facts.”’ 
Note.—Gem Lathe built in one size and style only, #. ¢. 14in 
swing, compound rest, any length bed. 








Jacks. 


257 different 
kinds, for every 


possible serv- 


ot eo 
S) 


ice, 





Watson-Stillman Co., 
262 East 43d St., New York. 


| Selig, Sonnenthal & Co., London. 
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NGHOUSE 
, kind that have no moving contacts— can be started at any distance. WESTY 
Knows 


“sa guarantee. 


Wurts Lightning Arresters—The Wurts with the U, 
Leap “ mean Transformers—The Self-cooling kind. \" estinghouse 


Big machines; 
But everybody Meters—The kind adopted as the standard by the — & ae Co. 
Does not know British Board of Trade. ittsburgh, ms 
That we make 


Small ones also. Direct Current Machines—All kinds and sizes. \" estinghouse 


New York, Boston, Chicago, Philadelphia, St. Louis, San Francisco, Buffalo, Syracuse, Atlanta, Tacoma, 
Mountain Electric Co., Denver. For Canada, Ahearn & Sorger, Ottawa. Westinghouse Electric Co., Ltd., 32 Victoria St., London. 


00000009 
Everybody Tesla Polyphase, Type “C,” Induction Motors—the The name of 
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M ACHIN F TOOL OF ALL TYPES AND SIZES 


... Patterns for 300 Different Types. 


Photographs and Descriptions on Application. 


THE NILES TOOL WORKS CO., 


Hamilton, Ohio. 


; NEW YORK. CHICAGO.  PITISBURGH. PHILADELPHIA. BOSTON. ST. LOUIS. 
14-INCH SLOTTER. GREAT BRITAIN: 39 Victoria St., London, S. W. 


The @. A. (iray CO., cincinnati, Ohio, 


call attention to the fact that one of their electrically driven, 
direct-connected, spiral geared planers (with 4 heads) may 
be seen in operation in Machinery Hall of the Philadelphia 
Bourse Exposition. Open daily and Wednesday evenings. 
































Admission free. 


that we inaugurated THE MODERN SYSTEM The Flat Turret Lathe ) 














of automatically shaping and grinding LATHE, 
Ou PLANER and other CUTTING TOOLS, and that Does Lathe work accurately up to 2 in. 
we invented the machines to do this work. The diameter by 24 in. long. 
average wages cost at our establishment for shap- . 
Know @ ing and grinding all tools upon our TOOL GRIND- Jones & Lamson Machine Co., 
ING MACHINES is LESS THAN 3-4 OF | CENT Springfield, Vt., U.S. A. 
PER TOOL! kllustrated pamphlet sent on request Selling Agent for Germany, Switzerland, Austria Hungary, 
jottensiramce, 112, Dumeldort, Germany. 
Ki, be England: HENRY KELLEY & CO., 26 Pall Mall, Manchester. 
ts VO. Saarip 
MW.  Stdijf,. PHILADELPHIA. T A M . C 
he Acme Machinery Vo., 
‘“Constant Angle’’ Twist Drills. CLEVELAND, O., 


Manufacturers of 


Acme Bolt and 
Rivet Headers. 





The cost of drill consumed is a very small part of the cost of a drilling operation ; 
is insignificant compared with the operative’s time and shop expense. If by the use of Acme Single, 
a more durable and efficient twist drill the rate of production on a given operation R ' 
can be increased only a few per cent., the saving effected will be greater than the total Double and Triple 


cost of drill consumed. Even ata slightly higher first cost, Twist Drills, the use of : . 
; : fe Cutting from 1-8 In. t 
which makes possible the maximum productive rate, are the most economical. Automatic Bolt Cutters.  — 


The T. & B. Tool Company, 
Catalogue on application. Danbury, Conn., U. S. A. SET ano CAP SCREWS 


6G FANONETSAENEDDG 





Also Separate Heads and Dies. 








Patent Entirely Automatic 
GEAR CUTTERS & 
“RADIAL DUPLEX” GANG CUTTERS. 

| 2t0 10 





CINCINNATI,O.,U.S.A. 
FORENGINES And MACHINERY. 








"GENUINE RAWHIDE 
LACE LEATHER 
Epa itcc WSHULTZS PATENT 


* 4 : r 
rr) ¢ 
aA la | 
, raRearee is 
ES 
5 oe = G, PULLEY COVER 








pqs 2 aM BELT ORESSING 


SHULTZ PATENT af ELECTRIC CRANES, 








Suutl 


WOVEN LEATHER LINK BELTING 


Dynamo sf d for (rcularse 
cBELTING> DYNAMOS and MOTORS. 
EXPORT TRADE A SPECALTY ST. LOUIS, MO. PAWLING & HARNISCHFEGER ) 



































GEA WHEELS 163 Clinton St., Miiwaukee, Wis. 
* PUES CUTTING. Chicago Office: G. P. NICHOLS & BRO., Managers, 
Ss eaetel aie (325 Monadnock Bidg. 
eae GRANT stig ee, THE GILLE TTE-HERZOG MANUFACTURING CO., 
. ‘ Sole Agents Northwestern States. Minneapolis, Minn. 
Us »>Ssou 1 i 
AL ADEL PHIA. 
6 Portlanc ‘a Street, esate For Advertisement of 
OSTO? egge . . 
ss Senea Street. vp. Morse, Williams & Co., Philadelphia, Pa., 
' Send for Catalog. See Issue March 3, 189s. 
GOLLD & EBERHARDT 
’ a 
NEWARK, NEW JERSEY. U. S.A Peaneo Dever Gears GLEASON TOOL CO. 
Foreign | mn Lane soak i ¥ me 8 Vienna, Brussels, MACHINE MOULDED GEARS. Mfrs. LATHES and GEAR PLANERS. 
. d rs. an 





pte )a KOEPPEN & Co., Moscow, Russia, Shaper Agents, 
Wire, CHILD & RENEY, Vienna, Aus, Shaper Agta, Gears up to 12 Feet Diameter. 6 Race St., Rochester, N. Y- 








